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he Consortium for Improving Agriculture-based Livelihoods in Central Africa (CIALCA) emanates from three 
individual project proposals that were approved by the Belgian Directorate General for Development 
Cooperation (DGD) in 2004, being:

i) Sustainable and Profitable Banana-based Systems for the African Great Lakes Region, led by IITA, Kampala, 
Uganda;

ii) Enhancing the resilience of agro-ecosystems in Central Africa: a strategy to revitalize agriculture through the 
integration of natural resource management coupled to resilient germplasm and marketing approaches, led by 
TSBF-CIAT, Nairobi, Kenya; and

iii) Building Impact Pathways for Improving Livelihoods in Musa-based Systems in Central Africa, led by 
Bioversity International, Kampala, Uganda. 

As these projects were to operate largely in the same parts of Rwanda, Burundi and DR Congo, with similar national 
partner institutes, and with complementary activities, the three institutes agreed to operate together to ensure 
cooperation and avoid technical and financial duplication. Thus CIALCA (www.cialca.org) was established as a 
consortium of international agricultural research centres and their national research and development partners. Their 
research for development agenda focused on enhancing the productivity of legume- and banana-based systems, 
and creating an enabling environment for uptake of improved germplasm and soil management/integrated pest 
management (IPM) practices, through better market linkages and improved crop health and nutrition. All the above 
was backstopped by substantial academic and technical capacity building efforts. The Phase-I final report is available 
on the CIALCA website.

In 2008 the DGDC approved a second phase, based on a joint proposal by the three CGIAR Centers under the title 
Improving agriculture-based livelihoods in Central Africa through sustainably increased system productivity to 
enhance income, nutrition security, and the environment - CIALCA-II. This project was technically approved for the 
period 2009 – 2012, but supported financially only until December 2011. The second phase was following through 
on achievements made during the first phase with more emphasis on the promotion and dissemination of CIALCA 
products. The most recent (2011) technical progress report is available on the CIALCA website. It also reports on 
CIALCA’s strong science capacity building projects through training of over 50 PhD and MSc students in a region that 
had lost of much of its science capacity during years of conflict.

In the context of the reform of the CGIAR system, the formulation of the Humidtropics CGIAR Research Program 
(CRP) was initiated in early 2010 and from the start, the CIALCA operational area, expanded to include Southern 
Uganda, Western Kenya and the Ethiopian highlands, was identified as the Action Area for East and Central Africa. 
The medium-term vision for CIALCA is to integrate its network into the new CRP 1.2 : Integrated Systems for 
Humidtropics, to build on its own achievements over the past 6 years, and to adapt activities and approaches to the 
vision, mandate and organization of Humidtropics.

 A further 18 month funded extension (Jan 2012 to June 2013) was granted as a means of completing phase-2 work 
and to provide transition into the above-mentioned Humidtropics CRP.  Specifically, the goal of CIALCA+ was to: 

i) Finalize and document on-going activities and outputs; and

ii) to transform CIALCA into a platform that creates greater positive impact on the livelihoods of smallholder 
farmers in the Great Lakes Region through more diverse, productive, and eco-efficient farming systems, 
resulting from a broadened research for development portfolio in the context of the Humidtropics and more 
effective partnerships integrating all major research and development actors. 

T
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CIALCA+ used agro-ecological intensification as a guiding paradigm, whereby intensification is based on maximizing 
the use efficiency of agricultural production factors, minimizing negative environmental externalities, and rehabilitating 
the natural resource base. This logic is fully in line with the outcomes of the 2011 CIALCA International Conference.

Project highlights

• CIALCA has supported a number of student researchers and projects as part of its efforts to develop the 
research capacity of young scientists. Eight PhD researchers, 22 MSc students and 33 BSc students have 
successfully completed their research activities with CIALCA, with more due to finish in 2013.

• The procedures for cataloguing legume varieties have been agreed with seed certification agencies in DR 
Congo and Rwanda, with the inclusion process continuing under Humidtropics. Appropriate procedures for 
incorporating  banana germplasm in national catalogues are in development, accompanied by a reference 
manual.

• A total of 34 Musa genotypes trails have been in field trials since March 2007. These have now been handed 
over to local management. Farmers have embraced exotic FHIA varieties, and local varieties have also been 
highly rated. CIALCA research shows there are interesting tradeoffs between varieties for market sale (higher 
prices) and varieties for home consumption. For the legume germplasm trials, preliminary data show that the 
optimum yield levels have not yet been attained, and thus the trials will continue. 

• CIALCA has promoted macro-propagation and false decapitation technologies for the production of healthy 
banana planting material. This has contributed to sustaining production of banana in the region and to food 
and income security.

• Returns to members involved in collective marketing have been found to be substantial. Over three seasons, 
the extra income gained by a participant in collective marketing was an additional $20 to $30 per season. 
Farmers involved in crop warrantage earned an average of average of $50 more per harvest.

• An increased awareness of CIALCA technologies has led to tremendous levels of adoption. Farm-level 
agricultural productivity has increased by 32% in action sites and 27% in satellite sites.. Aggregate household 
protein intake from legume sources increased by 8% in action sites and 12% in satellite sites. A significant 
increase in household income was reported by 82% of the farmer groups with direct links to CIALCA.

• Overall, development partners are very happy with their cooperation with CIALCA. Complicated technologies, 
communication challenges and limited follow-up are areas for improvement. Outscaling of CIALCA 
technologies is sometimes limited by a lack of funds, knowledge and raw materials, as well as  antagonism 
with national policy for some intercropping innovations.

• Agricultural intensification is the the most important future challenge for Great Lakes agriculture, according to 
CIALCA's partners. Farm inputs, crop and livestock integration, natural resource management, market access  
and land policy reforms are key priorities. 

• Climate change is starting to take a toll on coffee-based farming systems. By adopting polyculture and forest 
systems, yield quality can be obtained with a minimum use of external inputs, and allows better adaptation to 
climate change, higher carbon stocks, and improved ecological services. Due to very positive coffee-banana 
research results from CIALCA-ISABU, Rwanda and Burundi are re-evaluating their position on coffee 
monoculture.
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• An internal evaluation of the CIALCA Knowledge Resource Centre (KRC) has demonstrated its value, 
supported by positive feedback in an external partner survey. The survey suggests there is a strong 'latent' 
demand for information by farmers, and that the KRC will need to expand and tailor its role to meet new 
knowledge needs under Humidtropics. 

• 7 new and 12 updated training videos were delivered under a VLIR-funded project with KUL, RAB and the 
KRC. The videos and associated posters and factsheets been disseminated widely and have been used to 
support multiple training and awareness-raising events. All partners reported that CIALCA knowledge 
products (videos, factsheets etc.) were useful, citing them as being 'clear', 'precise', and using 'easy to 
understand'. CIALCA international conference presentations (posted online) are highly popular, viewed over 
60,000 times globally, with one receiving a special 'Hot Presentation' mention on SlideShare.

• Humidtropics was officially launched in East and Central Africa during a stakeholder workshop in Bukavu, DR 
Congo in May 2013, followed by Action Site meetings in each country over the period May - September 
2013. 

• Described below are Humidtropics entry points in ECA for integrated research actions that will enable poor 
rural people harness the opportunities around them to generate economic growth. The research initiatives and 
examples of outputs include:

- Crop-livestock intensification and interactions: Farming systems developed for improving crops-
livestock systems for factor productivity, enhanced income, family nutrition and good environmental 
practice 

- Productivity improvement, processing and market development for priority cash crops: Improved 
technologies, value add and market access that minimize post-harvest losses and maximize returns 
for value chain actors, especially farmers.

- Integrating legumes trees into agricultural production systems (agroforestry): Tree legume (tree fertilizer) 
integration options developed for multiple productivity, income, environmental and nutritional benefits.  

- Sustainable intensification of crop productivity based on integrated soil fertility management (ISFM) 
principles: Farmer and site specific integrated soil fertility management options for farmer-preferred 
crops 

- Sustainable intensification of banana-based systems: Eco-friendly and resilient banana and legume 
seed systems approaches established.

- Integrated approach to sustainable resource use and climate adaptation: Farmer-friendly decision-
making tools and institutional support mechanisms for sustainable natural resource management 
developed.
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1.1  completion of on-going     
   student research

CIALCA has supported a number of student 
researchers and projects as part of its efforts 
to develop the research capacity of young 
scientists. Below is a synopsis of the status 
of the research projects by academic level. A 
more detailed breakdown is provided in 
Annex 1.

PhD students

CIALCA has supported a total of 20 PhD 
students, of which 8 have defended. Two 
more will defend before the end of 2013.

MSc students

CIALCA has supported the research 
activities of 34 MSc students. Twenty-two 
have completed their projects, and 8 are 
expected to finish before the end of 2013. 
Four research projects are ongoing.

BSc students

CIALCA has supported the research projects 
of 49 BSc students. Thirty-three students 
have completed their studies, and 3 more are 
expected to finish before the end of 2013. 
Thirteen research projects are ongoing.

Photo by B. van Schagen
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1.2  germplasm introduction

Introduction of the improved legume and banana germplasm identified through CIALCA 

in the national germplasm catalogues.

Legume variety catalogues

After several meetings with the seed certification agencies in DR Congo and Rwanda, the procedure for cataloguing 
legume varieties was agreed upon. The four-stage process includes:

1. Submission of documentation containing a request for the cataloguing and registration of the variety, 
description card of the variety, results of experimental data, seeds (at least 1 kg) and evidence of payment for 
the registration of the variety.

2.   Submission of tests for distinctness, uniformity and 
stability together with the agronomic values and 
techniques applicable to the variety.

3.   Installation of field test trials for up to two seasons 
by the national seed agency to confirm given 
descriptions.

4.   Formation of a national-level committee at national 
level to evaluate the provided details, which then 
recommends to the minister to commission or officially 
release the variety.

Description cards have been prepared for 12 varieties 
of beans (both bush and climbing), five varieties of 
soybeans and six varieties of groundnuts. However, 
due to the shortage of time and resources to conduct 
the confirmation trials, the process of cataloguing 
could not be completed. This could be taken to 
completion through the Humidtropics programme 
together with partnering projects. 

Photo by N. Palmer
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Banana variety catalogues

Banana (Musa) is an important staple food and source of income, with high cultural value, in the Great Lakes region. 
Despite its importance, production is constrained by numerous factors, among which pests (banana weevil and 
nematodes) and diseases (Fusarium, BXW and BBTV) cause severe losses. 

To overcome these constraints, high-yielding exotic and improved varieties were introduced by CIALCA from the 
International Transit Centre (ITC) in Belgium and banana hybrids developed at IITA/NARO (National Agricultural 
Research Organization) in Uganda. Field trials were established in Burundi, Rwanda and DR Congo for evaluation of 
their agronomic and post-harvest qualities in collaboration with NARS, NGOs and farmers. Data were collected on 
disease response, phenology, yield and fruit quality. Based on results, five hybrids (FHIA-03, FHIA-17, FHIA-21, 
FHIA-25 and NSH-42) and two exotic plantains (Obubit and T6) were preferred, exhibiting higher levels of tolerance to 
pests and diseases, shorter plant stature, large fingers and higher bunch yield with good sensory qualities, relative to 
the landraces. Varieties FHIA-17, FHIA-25 and NSH-42 are now cultivated by farmers in Burundi, FHIA-25 in Rwanda 
and FHIA-03, Obubit and T6 in DR Congo. 

To incorporate these preferred varieties in 
national germplasm catalogues meetings were 
held with the Institut des Sciences 
Agronomiques du Burundi (ISABU), the Rwanda 
Agriculture Board (RAB) and the Institut National 
pour l'Etude et la Recherche Agronomiques 
(INERA) on procedures to be followed and a 
cultivar manual is being developed. This manual 
is intended to be a guide for recognition of the 
distinctive features of banana and plantain 
varieties that have been tested and distributed in 
the Great Lakes region. The guide provides 
information on origin and geographic adaptation, 
morphological characteristics, reaction to major 
diseases and pests, yield and vegetation cycle, 
sensory qualities and processing options. 
Agronomic and sensory data of these varieties is 
compiled and will be published  as a book 
chapter in the forthcoming 'Banana Book' by 
CABI. This is expected to be published in late 
2013.

Photo by B. van Schagen

8



1.3  trials completion

Completion and/or handing over of long-term agronomy and soil management trials.

Banana germplasm trials

The introduction of new banana germplasm has been an integral part of technology packages aimed at overcoming a 
number of biotic and abiotic challenges that face banana production. Thirty-four Musa genotypes have been 
established in field trials since March 2007 at 17 locations across Rwanda, Burundi, and North Kivu and South Kivu 
in DR Congo where the CIALCA R4D project had its action sites. The sites are located in different agro-ecological 
zones with contrasting altitudes, soils (fertility) and rainfall. Fifteen plants per variety (in three replicates of five plants) 
were planted out per trial site. The genotypes tested included exotic varieties sourced from the ITC, Leuven, Belgium 
(multiplied through the Agrobiotech lab in Burundi), NSH hybrids produced by IITA/NARO in Uganda (multiplied 
through the IRAZ lab in Burundi), and best local varieties selected by the national agricultural research systems in 
each country. Data collection ended in early 2012 and results from the trials will be presented in three peer-reviewed 
scientific papers as well as knowledge-sharing documents. Preliminary results do however show that farmers across 
all sites have embraced the FHIA varieties, especially FHIA 17 and FHIA 25, because of their large bunch size. 
Sensory evaluation also expectedly showed diverse responses for a given variety across the sites. In all the sites, 
local varieties were rated highly. East African highland banana-derived hybrids such as NSH 20 and NSH 42 were 
highly accepted in some sites in DR Congo and Burundi, but  not in Rwanda. Across all the sites there were 
interesting tradeoffs as farmers preferred some varieties for market purposes, since they brought in more money, but 
preferred others over the 'market varieties' when it came to home consumption.

The 17 Musa germplasm trials were handed over during Q2, 2012. An overview of the current status of these trials in 
the respective countries is presented below. 

North and South Kivu, DR Congo: the two CIALCA germplasm plots in farmers’ fields in south Kivu are currently 
being maintained by the owners of the farms where the plots were established. The plot at INERA, Mulungu is being 
maintained by INERA staff using INERA funds. However, suckers are regularly sold. For example, in December 2012 
500 suckers of various high-yielding  varieties were sold to a local NGO in North Kivu called Comité de 
Développement de Rutchuru. In January 2013 FAO-Goma bought 200 suckers for macro-propagation work in North 
Kivu, while in March 2013 a staff member of INERA, Mulungu bought 200 suckers of FHIA23 and various other 
varieties. The CIALCA germplasm plot at Mushweshwe (at the Institut Supérieur d’Etudes Agronomiques et 
Vétérinaires (ISEAV)) is being maintained by ISEAV staff. The Maboya, Mavivi and Mutwanga germplasm plots in 
North Kivu are being maintained by the owners of the farms where the trials were established (according to a letter 
sent by IITA). The Butembo plot is being maintained by Université catholique du Graben using funds from the sale of 
suckers (250 suckers have so far been sold; mainly FHIA21, Obubit, NSH42 and NSH20).
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Burundi: at the end of April 2012, all six of CIALCA’s Musa spp. germplasm trials in Burundi were handed over to 
beneficiaries via an official cession letter, copied to the Département Provinciale d’agriculture et d’Elevage . Five of the 
trials were handed over to individual farmers owning the land and one trial was handed over to the Institut de 
Recherche Agronomique et Zootechnique (IRAZ) based in Gitega. The status of the plantations to date is variable in 
nature. The IRAZ plot (Gitega province, Giheta commune, colline Mashitsi) has been abandoned due to lack of funds 
and is projected to be destroyed if CIACLA has no interest in maintaining it. In Muyange (Cibitoke province, Mugina 
commune, colline Muyange, NDUNGUYE Hassan), FHIA and Km5 varieties have been maintained in an intercropped 
system (bean and tomato). The Yaranda trial (Kirundo province, Kirundo commune, colline Yaranda, NZIGAMASABO 
Reverien, the Governor of the Province) has been partially destroyed, with the remaining plot being well maintained 
and extended using FHIA-17 and FHIA-25 suckers and intercropped with bean and peanut. FHIA suckers originating 
from the trial have been sold, in addition to being used to plant a new plot completed with suckers bought in 
Muyinga. In Gisuru (Gitega province, Giheta commune, colline 
Bihororo, NDUWIMANA Joseph) and Murore (Kirundo province, 
Busoni commune, colline Murore, NDIHOKUBWAYO Jeanne), 
trials are still intact and generally well maintained, although no 
longer fertilized (no use of manure). FHIA-17 suckers have been 
sold in Gisuru, whereas in Murore beans have been sown within 
and around the plot and desuckering - especially of Km5 - has 
been discontinued. Land ownership of the sixth trial located in 
Muririmbo (Gitega province, Mutaho commune, colline 
Muririmbo, NIMBONA Theophile) has been disputed and as a 
result it was divided in two, with one half of the trial being 
maintained and FHIA-17 and FHIA-25 suckers sold.

Rwanda:  the Rwandan germplasm trials were originally hosted 
by farmers, with  the advantage that the farmers are continuing 
to invest in germplasm maintenance with inputs, labour and 
time, after RAB had indicated that they currently have no direct 
follow-up of the fields.  Other farmers are also planting their 
preferred varieties from the CIALCA- introduced germplasm in 
other areas, in order to increase their banana acreage. For 
example, the NGO RWARRI has established a separate FHIA 17 
and 25 plantation. Similar replanting of farmer/host-preferred 
varieties  was also reported by the Musenyi site host, Mr. 
Karangwa.  The varieties that have been  multiplied for further 
planting are mostly the FHIA varieties, preferred for their big 
bunches, as well as the introduced landrace Mpologoma. Injagi, 
which had been used as a local check, has confirmed that high 
yield, in terms of big bunch size and long fingers, are 
appreciated attributes in this area. However, one site with 
banana germplasm in Kibuye has been completely destroyed as a 
result of banana Xanthomonas wilt, just like other plantations in the area. This further illustrates the need for 
replication and diversification if long-lasting conservation is to be achieved. Ten months after the handover from 
CIALCA-RAB, these fields are still standing and some accessions are being replanted, but the future for the less 
popular  germplasm is unclear. It is important to note that FHIA varieties were not solely introduced by CIALCA, as 
RAB had already been working with them before. So the entry of CIALCA complemented a system that was already 
in existence,  further showing how more can be achieved in collaboration when common ground is sought.

Photo by B. van Schagen
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BLIS trials in Burundi: the banana-legume intercropping system (BLIS) on-station trial conducted in Moso from 2009 
to 2012 was unofficially handed over to the Institut des Sciences Agronomiques du Burundi (ISABU) in December 
2012. ISABU expressed interest in a small plot (“mother garden”) located next to the BLIS trial encompassing a 
handful of Mzuzu and FHIA varieties. However, no interest was shown for the East African highland banana  variety 
‘Incakara’ composing the BLIS trial. Trial results and farmer experience highlight that this variety performs poorly in 
Moso due to extreme conditions and severe weevil attacks.

Legume germplasm trials

long-term trials on the contribution of improved legume germplasm to resilience of cropping systems were set up in 
INERA Mulungu (S. Kivu) and INERA Mvuazi (Bas Congo) in 2009. These trials were to assess the long-term effect of 
different input regimes on soil fertility and system resilience, and to investigate the contribution of improved 

germplasm towards soil fertility and yield resilience (or 
stability) of cereal-based rotation systems. The assumption 
was that the rates of inorganic or organic inputs (or 
combination of both) are defined by the farmers’ wealth 
class (modeled) and the yield obtained in the previous 
season (measured). The trial was implemented in 
collaboration with INERA scientists both in Mulungu and 
Mvuazi. 

Data are being analyzed to understand: whether use of 
specified best-bet technologies achieve stable or 
increasing yields over a long-term period; the minimal input 
required to sustain yields and secure food for the 
household; and the minimal input required to avoid 
negative nutrient balances. Preliminary data show that the 
optimum yield levels (plateaus) have not been attained  
and hence it is necessary to extend the trials.

The handover of the legume trials to IITA is in progress, 
since the national partner does not have the financial 
capacity to manage the trials.Photo by N. Palmer
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2.1  evaluating impact

Evaluating CIALCA’s impact in terms of the main impact indicators through specific 

studies, aligned with the overall impact study.

Target indicators

CIALCA aimed at achieving three targets by the end of 2012: to increase (i) crop productivity, (ii) protein intake and (iii) 
household income, all by at least 20% in action sites, and at least 10% in satellite sites. In order to achieve these 
target indicators, CIALCA attempted to introduce, among other activities, formal seed systems for producing and 
distributing quality planting materials within the farming communities, encouraging farmers to develop a sustainable 
seed regeneration system. The most important of these were banana and legume seed systems. The next section 
briefly describes these seed systems, and the last section gives an overview of CIALCA impacts in terms of the target 
indicators.

Banana- and legume-based seed systems

Banana seed systems: banana is a major staple crop and source of income for smallholders in central Africa, but its 
production is constrained by several factors, including the limited availability of quality planting material. To overcome 
this constraint, CIALCA has been promoting macro-propagation and false decapitation technologies for the 
production of healthy planting material. The process involves promoting the development of lateral buds with the 
hormone-mediated apical dominance of the prevailing mother plant. Repression of apical dominance constitutes one 
way of breaking the dormancy of the lateral buds to enhance their development into suckers. These technologies are 
user-friendly and require little technical skill or equipment and are thus  attractive to smallholders. The macro-
propagation technique, although genotype-dependent, can produce 8-15 new plants per corm within 15 days, while 
secondary scarification of newly-emerging buds has the potential to further increase the number of plantlets by a 
factor of 2-3 within the same timeframe. However, its utilization is undermined mostly by a lack of initial capital 
investment. Despite this limitation, successful out-scaling of macro-propagation technology (see below) was achieved 
through training of trainers’ workshops which were organized in Burundi, DR Congo and Rwanda (Figure 1). Training 
materials included factsheets and videos produced in English, French, Kiswahili, Kinyarwanda and Kirundi and 
distributed to farmers. 
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Examples of successful macro-propagation:

• The ‘Garukirigitoke farmers’ association’ in eastern Burundi, trained to use macro-propagation technology, 
has so far installed four macro-propagation units. By December 2012, the association had over 8 ha of 
FHIA-17 and FHIA-25 banana varieties established. The association has sold plantlets of FHIA varieties to 
other farmers worth 1,680 USD and suckers worth 5,333 USD.

• INERA in Mulungu, South Kivu in DR Congo installed five macro-propagation units and sold plantlets and 
suckers worth over 35,000 USD. In the same region, Action Against Hunger (ACF), an NGO, has so far 
distributed 36,149 banana plantlets from macro-propagation to farmers and up 80 hectares have been 
planted with macro-propagated plantlets.

• Behar Bidasoa (an NGO) in Kamonyi, Rwanda installed six macro-propagation units, produced over 40,146 
plantlets between 2006 and 2012, distributed 16,425 to cooperatives and sold 23,721 for a total amount of 
18,826 USD. 

• Overall, wide-scale utilization of healthy planting material has contributed to  sustaining production of banana 
in the region and to food and income security for the population (Figure 2).

Legume seed systems: CIALCA initiated communal seed multiplication with farmer associations in the mandate areas 
of Burundi, DR Congo and Rwanda. New varieties were identified in a participatory manner, where farmers were able 
to evaluate the varieties through different means such as demonstration plots and on-farm trials. Farmer-based 
legume seed multiplication systems were established in all three countries. Improved varieties of beans, soybeans 
and groundnut were multiplied by farmers in DR Congo. In Burundi and Rwanda, multiplication was done for beans 
and soybeans. Seed multiplication activities were carried out in collaboration with the national research systems. 
Quality seeds that were produced were made available to other farmers through communal seed outlets established 
and managed by the farmer groups themselves. Farmers were also trained in developing seed business plans to 
gauge the profitability of seed enterprises. The aim of the capacity building for communal seed production was to 
achieve a sustainable seed system that goes beyond the project life.

Figure 1.  Hands-on training on macropropagation 
 in North Kivu, DR Congo. 

Figure 2. 	 Good harvest from healthy planting 
	 	material in Muyinga, Burundi
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Market-based benefits of legume seed systems: In Rwanda, farmer associations received education relating to 
establishing and working within farmer cooperatives, and training and were able to submit applications to convert into 
cooperative societies. Farmers were also able to support other weaker cooperatives to strengthen their cooperatives 
through better management practices after CIALCA trainings. Farmers raised more than US$10,000 for investment in 
a multipurpose hall cum store with a 50-ton capacity.

In DR Congo, crop warrantage (see below) has shown to increase farmer returns by about 30% compared to that of  
immediate sale of products. Farmers have been able to collectively sell their legume products. 

Legume market activities

Market price information: From earlier work on market surveys, farmers were given feedback on price changes within 
the year, and encouraged to take advantage of the changes either through group marketing or the warehouse receipt 
system. Collective marketing of beans by groups of farmers was facilitated in Ikoma, Kabamba, Luhihi, Miti and 
Mwendo sites. Group marketing did not necessarily involve waiting for prices to rise, but negotiated prices were 
offered by buyers because of the aggregated stocks. In the warehouse receipt system, farmers stocked their 
produce and received advance payment, based on quantity and prevailing market prices. Upon selling of the stocks 
at the time prices rose, farmers would be paid their bonus, minus the interest accrued on the advance payment. 

To illustrate the price changes, Figure 4 shows the prices at which farmers sold beans in Ikoma, Kabamba and Miti. 
In almost all cases, farmers selling aggregated produce  got better prices than those selling individually in the market. 
Farmers involved in a warehouse receipt system also got good prices, sometimes almost double what they would 
have sold at local market at harvest time.

Figure 3. 	 Seed maintenance of improved seeds in Bas-Congo, DR Congo
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Collective marketing: Over the three seasons of the CIALCA+ project, a total of 662 farmers were involved in 
collective marketing from five sites in DR Congo (Figure 5). These constituted 231, 214 and 217 farmers in seasons 
2012A, 2012B and 2013A, respectively (Table 1). More than 27 tons of beans were marketed collectively by the 
farmers over the three seasons. Most of buyers of the beans sold collectively were NGOs (for relief purposes in other 
parts of the country) and traders. 
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Figure 4. 	 Price variability according to location, season, and mode of sale

Table 1. 	 Number of participants in collective marketing per site and quantities of 
	 	 beans (kg) sold per season (in parenthesis) in DR Congo sites

SeasonSeasonSeason

Name 2012B 2012B 2013A

Ikoma 22 (2,988) 26 (4,290) 20 (2,840)
Kabamba 44 (1,920 26 (782) 22 (1,379)
Luhihi 14 (192) - -
Miti 51 (1,890) 62 (3,440) 75 (2,850)
Mwendo 100 (152) 100 (2,650) 100 (1,754)
Totals 231 (7,142) 214 (11,162) 217 (8,823)



Returns to members involved in collective marketing are 
fairly substantial. Over the three seasons, the extra income 
gained by a participant in collective marketing as 
compared to a farmer who sold beans individually in the 
local markets was $20 to $30 per season (Table 2). Higher 
gains are noted for Ikoma where a participant earned 
approximately $50 as extra income. The low figure of 
Mwendo site in 2012A was attributed to it being a trial 
phase where a small amount of grain was collected, since 
it was their first time to practice collective marketing. This  

	 	 	 	 	 	 	 	 was unlike other sites, where the initiative had started 
	 	 	 	 	 	 	 	 much earlier.

The warrantage system: The warrantage (warehouse receipt) system was implemented in Kabamba and Luhihi over 
the period, although sensitization was done in all of the action sites. In total, 12 associations and 488 farmers 
participated in the intervention. The total quantity of beans stored and sold after two months was 18,403 kg.  
Kabamba and Luhihi stocked 13,992 kg and 4,411 kg, respectively (Table 3). Farmers in Luhihi were a little skeptical, 
as they stored an average of 14 kg each, while farmers from Kabamba stocked an average of 85 kg each.

After two months of storage, the produce was all sold and upon paying for the interest on the initial advance, farmers 
earned an average of $50 each in extra income (with the highest amount to an individual farmer being $127). Due to 
the low volumes traded using the warehouse receipt system by the Luhihi farmers, the average extra income was 
about $8 for each farmer (Table 3). However, this was very encouraging since the extra income per kilogram of beans 
traded was more than $0.5. 

Other farmer groups from Miti and Birava have also prepared themselves for the warehouse receipt system for the 
coming seasons. These groups have already registered with MECRE/Kavumu (the financier), and have paid all the 
fees required to start the initiative. 
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Table 2. 	 Average extra income (US $) gained by each smallholder farmer who 
	 	 participated in collective marketing over the three seasons in DR Congo.

SeasonSeasonSeason
Name 2012B 2012B 2013A

Ikoma 52.8 64.2 31.6
Kabamba 25.3 18.9 39.5
Luhihi 9.9 - -
Miti 12.4 9.2 6.3
Mwendo 1.1 25.0 29.2
Average 20.3±15.0 29.3±17.4 26.7±10.2

Figure 5. 	 Preparation of beans to be collectively 
	 	marketed 



Site No. of 
farmers

Beans stored 
(kg)

Value at 
harvest ($)

Value after 2 
months ($)

Interest paid 
(3%)

Average 
extra 

income/
farmer ($)

Kabamba 164 13,992 9,328 17,878.7 400.0 49.7
Luhihi 324 4,411 2,940.7 5,636.3 176.4 7.8

Impact of CIALCA on farm-level productivity, household income and 
protein intake

As part of project monitoring and evaluation, two impact assessment studies have been done in all mandate areas, 
one in 2010 and another in 2011. The results presented here largely come from 334 group interviews with about 
4,000 farmers participating in the 2010 study, and 94 farmer groups representing 3,456 farmers in the 2011 study. In 
a period of about four years CIALCA has registered progress in making its technologies widely known in the region. A 
majority of the population (68%) was aware of CIALCA technologies in 2010 and, by 2011, 77% of the population in 
the mandate areas were aware of these technologies. This increased awareness of CIALCA technologies has led to 
tremendous adoption, which in turn has caused major improvements in  - and in some cases exceeding the set 
targets for - crop productivity, household income and protein intake in the mandate areas (see below).

Crop productivity: by 2010 farm-level productivity had exceeded its target increase of 20%. Compared to control 
sites, farm-level agricultural productivity increased by 32% in action sites and 27% in satellite sites (Figure 6). These 
increases were mostly due to increases in farm-level production, rather than increases in the proportion of farmers 
growing specific crops or expansion of farm area. Nearly all (93%) farmers with membership of farmer groups linked 
to CIALCA perceived this tremendous rise in farm-level productivity in 2011, and about half of them attributed higher 
productivity to adoption of crop management technologies.

Household income: the increase in crop productivity enabled farmers to have surpluses and hence larger volumes of 
crop sales in both action and satellite sites than in control sites. In 2010, aggregate household gross income had 
risen by 19% in action sites and 21% in satellite sites compared to control sites (Figure 6). This increase in household 
income was reported by 82% of the farmer groups with direct links to CIALCA in 2011. Market-related factors such 
as improved access through group marketing also contributed to improved income. On the other hand, for those 
who reported income losses, adverse climate conditions and changes in rainfall patterns were mentioned as major 
reasons.
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Table 3. 	 Extra income earned per farmer



Protein intake: The increase in household protein intake has not been as remarkable as the change in farm-level 
productivity and income. Aggregate household protein intake from legume sources increased by 8% in action sites 
and 12% in satellite sites relative to control sites. These increases were largely from soybean consumption rather than 
other sources like beans and meat. In all mandate areas, soybean consumption increased on average by 40-80% in 
places where soybean promotion had been carried out.

However, although CIALCA impacts on farm-level productivity, household income and protein intake appear 
impressive, they give a general picture at community or farmer group level rather than at individual household level. 
Efforts to validate these impacts at household level are underway. For instance, from the impact study of 2011, 
preliminary results from household level analysis show that the depth of poverty has significantly reduced, by 10 – 
12%, among households adopting CIALCA technologies compared to non-adopters. Protein intake is significantly 
higher among adopters than among non-adopter by 15 – 17%.

Overall, because of the positive achievements of the project in central Africa, CIALCA-promoted technologies have 
become the standard recommended technologies of extension services in Rwanda and Burundi. In DR Congo, 
although well accepted, dissemination over the coming years may be hampered by a lack of funds for agricultural 
extension in general. Stakeholders in both South Kivu and Bas Congo pointed out that future dissemination may 
depend on the availability of foreign funds for training and dissemination.  
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Figure 6. 	 Percentage difference in production levels and gross crop income from sales relative to levels in 
	 	 control sites for various crops



2.2  CIALCA's reach and
   effectiveness

Describing and evaluating the effectiveness and reach of various promotion and 

dissemination approaches used by CIALCA.

Since 2007 has CIALCA worked with a range of partners and other stakeholders that were engaged in different areas  
of collaboration. They included national agricultural research systems, national and foreign universities, local and 
international NGOs, government extension services, farmer cooperatives  and farmer associations. Their roles were 
also diverse, but all contributed to the goal of improving livelihoods. However, the majority were engaged in 
technology transfer of the technologies that were being promoted by CIALCA. The partners mainly accessed these 
technologies through training of trainer activities, demonstration fields, radio and television features, posters and 
factsheets.  Most of the adopted technologies were largely productivity-related. This was also because, when 
CIALCA started, it was mainly promoting banana- and legume-based technologies. After a few years, some system-
based technologies were introduced, such as maize-cassava and coffee-banana intercropping, among others. To 
better understand what CIALCA partners thought about the partnership, a survey was conducted of what the 
partners deemed as important drivers for a good partnership that would produce results.

What went well?

Overall, all partners surveyed were happy with their cooperation with CIALCA. Naturally, there were some areas in 
which improvements could be made. Partners were satisfied with:

Acquisition of new technologies through trainings. This was the leading reason that partners gave as to why they 
were happy with the CIALCA partnership. They also expressed satisfaction with the level of knowledge sharing. 

Acquiring new agricultural knowledge was another reason that the CIALCA partners were happy. The knowledge 
allowed them to understand and better implement the technologies. This knowledge was largely transferred through 
training of trainers events that were arranged in different places, covering a range of topics. The training sessions 
were backed up with a factsheet summarizing the key points on a given topic. Short videos were also used. These 
videos were also broadcast on national television in  DR Congo and Burundi, while in Rwanda the national partners 
used them in trainings at different levels.

Mobilization of funds. Some partners were happy that the technologies and knowledge received helped them to 
attract funding to continue their activities. These were mainly in the area of legumes and banana macro-propagation. 
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Partners were happy about CIALCA’s work on banana, as they identified it as the sole project that was working in this 
area. This was especially true in North Kivu in the Butembo area. 

Clean planting materials. Access to clean seed was cited as having contributed to their satisfaction with CIALCA, 
mainly for legumes and banana plantlets produced via macro-propagation.

Where can we improve?

While three-quarters of survey responses were positive, a number of reasons were cited as to why the partnership 
could have performed better.:

Stopped funding. The main reason for dissatisfaction was the fact that seed funding that was given to partners for 
facilitating actions on the ground was stopped at the start of CIALCA 2. This was not received well and almost half of 
the partners that were working with CIALCA at the time dropped out. 

Insufficient funds. Other respondents mentioned that a lack of own funds was a problem for carrying out CIALCA-
related activities.

Complicated technologies. Respondents felt that some of the technologies were too complex for them to use them 
effectively. They felt that the technologies required much more time to adapt to. Most of the respondents on this issue 
were based in eastern Rwanda and the technology in question was macro-propagation. When questioned further, 
they indicated that they had alternative planting materials. On the other hand, most respondents seemed to fare very 
well with the technology in areas where banana planting material was a problem or which had high planting material 
demand. The claim of overly complex technologies should not be dismissed, but should be further investigated to 
better understand the specific challenges and local contexts.

Communication challenges. Communication gaps were identified as an area for improvement. Some of the 
administrative changes that occurred were not communicated in a timely fashion.  

Lack of effective monitoring. Some partners felt that the follow-up was insufficient and this directly affected the 
impact of the technologies that were using. Field meetings between CIALCA and partners were not as regular as 
some partners expected. 

Lack of market for the produced goods. Respondents felt that some farm goods did not easily find a market. Banana 
plantlets produced in rural areas were unable to be sold. This is partly because in remote areas most people have 
little money to invest in vegetative planting material, as they can somehow obtain it for free. 

Why were some technologies not outscaled?

When partners were asked why some technologies were not outscaled, they  gave the following reasons:

Lack of funds. A shortage of operational funds meant some partners did not have the resources for dissemination.

Lack of raw materials: Unavailability of raw materials to use for effective dissemination was also cited. For example, 
partners working in Kirundo Province (Burundi) responded that one reason for not taking up climbing bean 
technology was because they could not easily find sticks in the area. Another raw material that was largely reported 
as missing by most partners was the plastic sheeting that is used in construction of the macro-propagation chamber 
for the production of banana and plantain planting materials. 
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Lack of knowledge: not having sufficient knowledge was reported as a factor that limited partners from continuing 
with some of the technologies. Some of the technologies were found to be complex for the farmers to follow easily. 

Antagonism with policy: one in eight respondents reported a problem with policy antagonism. These partners were 
unable to implement some technologies that CIALCA was promoting because they clashed with what the host 
governments would normally recommend. This highlights  the need to engage all the stakeholders collaboratively for 
policy coherence. For example CIALCA is using research findings in collaboration with the NARS to address some of 
the intercropping policy issues in Rwanda and Burundi. There is recognition that more responsive policies could 
change the course of agriculture in Rwanda (see Figure 7).
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Figure 7. 	 News article on Rwanda Ministry of Agriculture website, 5 April 2013



Partners' reasons for satisfaction or dissatisfaction with CIALCA

Figure 8 below shows the key reasons for partners' satisfaction or dissatisfaction with CIALCA

Partners' views on the future of agriculture

Partners were asked questions on their perceptions of key trends in population growth, climate change and urban 
food needs. They were also asked about what the agricultural system should look like in 10-20 years (Figure 9).

Figure 8. 	 Partners' reasons for satisfaction and dissatisfaction with CIALCA

Figure 9. 	 Partners' views on the future of agriculture
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Agricultural intensification was cited as the most important change to be realized.  Almost 50% of the respondents 
thought that, given the current trends, intensification was one of the ways to cope with the different challenges like 
population pressure and rural-urban migration among others.

Others put changes in the climate at the fore, and the same respondents indicated that they wanted to move away 
from rain-fed agriculture to irrigated farming.

15% of respondents thought that farmers will need to professionalize, and better brand and market their produce.

Better animal and livestock integration and higher yielding varieties were cited as important.

A roadmap for the future

Partners were asked what needs to change in agriculture, and what can be done in order to achieve this change and 
create impact (Figure 10).

Farm inputs are a priority. Partners thought that inputs like fertilizers, seeds, herbicides among others were necessary.  
This is in line with sustainable intensification as envisioned by the farmers when asked about the future of agriculture.

Crop and livestock integration. Agricultural intensification will not only depend on fertilizers. The intensification will be 
integrated, with farmers being able to generate manure on farm but also improve the household protein intake.

Natural resource management. Partners ranked natural resource management as a high priority for sustainable 
intensification to be able to take place. 

Improving credit and market access. Credit availability and market access will have to improve from the current 
situation. Lending rates are still high for most of the farmers and the marketing infrastructure will have to be built.

Figure 10. 	 What is needed for improving agriculture?
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Land and policy reforms. Partners felt that if the future of agriculture is to remain bright, then agricultural policy will 
need to respond appropriately. This was also reported for land tenure policies that were are not friendly to some 
farmers.

Participatory research. There is a need to have improved engagement between researchers and implementing 
partners in order to jointly identify problems and design appropriate solutions. 

Agricultural mechanization. Some partners felt that significant agricultural improvement will be impossible without 
mechanization. This however is debatable, given small farm sizes and in some cases the steep nature of the terrain.

Gender and governance. Partners also ranked gender aspects as something that needs to be addressed. This was 
often mentioned in the context of improved governance. While gender issues are chiefly cultural, dealing with the 
governance issue takes precedence according to partners.

Knowledge dissemination. An intensified system will only be sustainable with a clear communication of technical 
knowledge, issues, challenges and opportunities.

Looking ahead: partnerships in Humidtropics

The overall goal of Humidtropics is to improve overall productivity, and transform the lives of rural poor in the humid 
tropics, by way of agricultural systems research. This approach will be new for some partners, although others are 
already quite conversant with this integrated, collaborative way of working. Partnerships in the Humidtropics will be 
implemented in research for development  platforms which create spaces for engagement, partnership and 
collaboration to discuss the needs, research entry points and key challenges in an integrated manner. These will be at 
different geographic scales from action area (regional) to field site (local) and may even cover a strategic domain/
issue. Within the region, lessons will be drawn from the sub-Saharan Africa Challenge Program that started in 2007 
and operated in southwestern Uganda, Rwanda and Eastern DR Congo.(For more information: www.fara-africa.org/
our-projects/ssa-cp/ ).
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2.3  identifying needs linked 
   to climate change

Identifying climate change adaptation and mitigation needs and opportunities for the 

smallholder systems targeted by CIALCA

Coffee is a major cash crop in the East African highland farming systems, representing a high proportion of export 
values at the national level (e.g. >50% for Burundi). The crop is predominantly grown as a cash crop by smallholders. 
Although coffee is a promising cash crop, smallholders are struggling with declining soil fertility, pest and disease 
pressure, and market price volatilities. Climate change is starting to take its toll and puts further pressure on the 

coffee-based farming systems—directly, because 
temperature and rainfall have an impact on the 
physiology of Arabica coffee (and so also on 
coffee yield and quality), and indirectly because 
the incidence and severity of certain pests and 
diseases such as the coffee berry borer and 
coffee leaf rust will increase. In collaboration with 
Dr Peter Laderach (CIAT), the direct effect of 
climate change on the suitability of coffee-
growing areas in Rwanda and Burundi was 
mapped (Figure 11 using the Maxent approach 
and based on data points from across the East 
African region (including Rwanda and Burundi 
points collected by CIALCA). If the current coffee 
crop systems do not change (i.e., same coffee 
varieties and management practices), these 
areas will move to higher altitudes and the 
suitable surface area will decrease. In Burundi 
and Rwanda, the regions in the east are 
particularly affected. 

Climate-smart coffee-based systems need to be developed to sustain the existing coffee-based systems. Field 
surveys in the region, combined with a literature review, revealed that a multitude of coffee systems exists (Fig. x). 
This diversity reflects the variability among farmers in terms of their resource availability, objectives, political history 
and opportunities. Whereas the highest yields can be obtained in systems with little or no shade using high input 
levels (i.e. pesticides, fertilizer, pruning), these systems also present higher production risks. In polyculture systems 
and forest systems, on the other hand, highest quality can be obtained with the minimum use of external inputs. 

Figure 11. 	T he climate suitability for Arabica coffee in 
	 	2010 (left) and in 2050 (right) using the Maxent 
	 	 approach.
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Furthermore, they allow, among others, a better adaptation to climate change, higher carbon sequestration, and 
more ecosystem services.  

CIALCA engaged with the public authorities in Rwanda and Burundi to explore various climate-smart coffee systems, 
including banana-coffee intercropping (Fig. 9). Until now, this practice has been discouraged by the public agricultural 
institutions in both countries, but is currently being considered for evaluation at larger scale, given the very positive 
research results from Uganda and the CIALCA-ISABU PhD student in Burundi (i.e. Dr. Anaclet Nibasumba).

Shade in coffee systems can reduce the average temperature in the lower coffee canopy by a few degrees. Although 
shade is an interesting technology to make coffee systems “climate smart” and hence adapted to climate change, it 
is not the primary reason why farmers add shade to their coffee. Shade plants often produce fruit and/or timber. This 
diversifies the income of the farmer. The same happens when farmers intercrop coffee with banana. Adding banana 
to the system increases food security, diversifies income and adds shading to coffee. Research led by CIALCA/IITA 
showed the incidence of coffee leaf rust was 50% lower when coffee was intercropped with banana. Coffee beans 
also had better quality traits, such as improved bean size.

The research conducted by the CIALCA team on climate-smart coffee systems fits well within the CCAFS climate 
change CRP from the CGIAR, as well as with the Humidtropics CRP.  Currently, CIALCA staff actively engaged in 
both programs are trying to bring the lessons from the CCAFS program into the Humidtropics, so that research on 
livelihood vulnerability and adaptive capacity can be integrated. This will be particularly useful at overlapping sites, 
such as Southern Uganda and Western Kenya.  CIALCA staff also participated in a CRP meeting in Bonn in June 
2013 to explore the synergies and differences between the Humidtropics and the ‘environmental’ CRPs (5,6 &7).  

Figure 12. 	 hypothetical trade-offs at farm/plot level in coffee systems. Highest yields can be obtained in systems 
	 	 without or with low shade levels. However, these same systems represent higher production risks and 
	 	 higher use of external inputs, with lower potential for climate change adaptation and mitigation.
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Strengthening the KRC3

Photo by N. Palmer



3.1  developing communication 
    tools and partnerships

Delivery of communication tools and strategies through the KRC to the NARS, 

development partners, policy-makers, institutes for higher education and other relevant 

stakeholders. 

In late 2010 the CIALCA Knowledge Resource Centre (KRC) was established, with the financial support of the Centre 
for International Migration (CIM, Germany), to support the transfer of CIALCA's research products to development 
partners.  The objectives of the KRC were (i) to develop information and communication pathways and methodologies 
for a variety of partners (NARS, NGOs, private sector and health partners), (ii) development of new content for partners, 
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Figure 13. 	 Knowledge Resource Centre interfaces with research and development actors
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stakeholders and for public awareness, and translate technical information and knowledge from CIALCA in various 
client-specific forms, (iii) the consolidation and customer-specific processing of new CIALCA knowledge. 

Embedded in the CIALCA framework, the KRC is an integrated knowledge support platform with the objective of 
activating impact pathways for the scaling out of validated, science-based agricultural information in ‘mandate areas’ 
in Burundi, Rwanda and the Democratic Republic of Congo. The operating approach is shown in Figure 13.

KRC operations under CIALCA+ have entailed a further outscaling of knowledge to partners and the development of 
new, tailored knowledge products for partners. Over 100 partners and development organisations have interacted 
with the KRC and received CIALCA knowledge materials. New or updated products include:

• 7 new and 12 remastered training videos. Most are available in 5 languages (English, French, Swahili, Kirundi, 
and Lingala)

• 3 new posters (on banana BBTD disease and dietary diversity) and one fold-out flyer

• 10 new or updated factsheets, in multiple languages (subjects include good agricultural practice, banana 
diseases, nutrition)

With a view to an integration of the KRC into the Humidtropics framework, a comprehensive survey of partner 
organisations was conducted to learn how new knowledge is implemented and in which areas future improvements 
can be made.

Looking ahead: partnerships in Humidtropics

In the lead-up to the transition of CIALCA to the Humidtropics programme, the KRC has embarked on a process of 
engagement and reflection with Humidtropics change leaders and IITA staff responsible for communication and 
knowledge. At the close of CIALCA+, some details remain to be worked out in terms of the overarching 
communications structures of Humidtropics and how communications and knowledge sharing will be implemented at 
action area and action site level.  A recruitment process for a Humidtropics communications officer (at the 
Humidtropics programme level) was started by IITA in June 2013. Although a key position, one FTE will likely not be 
sufficient to maintain an adequate level of communications visibility and information products in the East Africa action 
site. Consequently, there is be a need for a continued (and modified) role for the KRC. The KRC has also 
demonstrated its value, given the positive feedback garnered from development partners (see 'KRC partner survey' 
section 3.2), and acts as CIALCA's institutional memory.

The Humidtropics east and central Africa action site inaugural meeting was attended by the the KRC, and key 
outcomes shared with CIALCA stakeholders in the June 2013 edition of the CIALCA newsletter. As agreed with IITA 
leadership, the KRC will offer communications training to east and central Africa action site platforms once they have 
been established, and put in place systems to facilitate knowledge sharing and learning between the platforms. The 
KRC is also actively contributing to the Humidtropics online resource repository (hosted by IITA).

New training and resource materials - VLIR-UOS project

'Bringing research outcomes and knowledge to the farmer - enhancing impact on livelihoods in Central Africa' was a 
significant KRC communications project in 2012.  With partners University of Leuven KUL, Rwanda Agriculture Board 
(RAB), and Belgian multimedia production company Concrete Dreams, the project developed a new and updated set 
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of knowledge products for application by extension practitioners and grassroots development partners in the Great 
Lakes region (GLR), and beyond. The Knowledge Resource Centre served as the planning and coordinating body for 
the VLIR-UOS (the Flemish Inter-university Council) project.  

The objective of the project was to develop a set of targeted knowledge products for application by extension 
practitioners and grassroots development partners in the GLR.  Applied in a variety of settings and channels, the 
outputs will increase farmer knowledge about CIALCA's technical innovations, helping them them to sustainably 
increase production, improve human nutrition, reduce incidence of crop diseases and ultimately reduce food 
insecurity and improve household income. 

New videos: in consultation with CIALCA scientists, the project developed six new videos filmed in Rwanda and 
South Kivu, DR Congo, and translated them into multiple local languages (Table 4). These videos are available on 
DVD or for download in a range of resolutions from full high-definition  to low-resolution files for web distribution.

Video subject Country 
filmed Time* French English Kinya-

rwanda Kirundi Swahili Lingala

Collective marketing DR Congo 3m 31s YES YES NO YES YES YES
Warrantage DR Congo 4m 11s YES YES NO YES YES YES

Banana varieties Rwanda 6m 59s YES YES YES NO YES NO
Nutrition DR Congo 5m 17s YES YES NO YES YES YES

BXW prevention and 
management DR Congo 8m 47s YES YES YES NO YES NO

Fertilisers, innoculants 
and good planting 

practice
Rwanda 6m 04s YES YES NO YES YES YES

Totals: 34m 49s 6 6 2 4 6 4

Updated training videos: previously, CIALCA and RAB had developed a series of 12 short banana extension videos in 
English on the following topics:

• Banana bunchy top virus (2m 19s)

• Banana-coffee intercropping (5m 15s)

• Banana Fusarium wilt (4m 17s)

• Banana streak virus and cucumber mosaic virus (2m 48s)

• Banana leaf spot diseases (3m 07s)

• Banana necrotic nematodes (5m 21s)

• Banana tissue culture (5m 51s)

• Banana weevil (5m 34s)

• Banana Xanthomonas wilt (6m 22s)
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Table 4. 	 New videos and corresponding languages.       	 	 	 	
	 	 * Length varies slightly by language. Time quoted is for French language film. 



• Banana macropropagation (7m 52s)

• Mulching and zero tillage (5m 12s)

• Soil fertility problems (4m 59s)

Each of these videos has been remastered, standardizing the presentation and significantly improving the image 
quality. The videos were also translated into French, Kirundi, Lingala, and Swahili.

Video availability and usage: The videos are available for online viewing in English and French on the CIALCA Youtube 
channels (www.youtube.com/CIALCAafrica and www.youtube.com/CIALCAafrique). High resolution versions are 
available at http://musa.concretedreams.be, and DVDs containing the videos are available on request from the KRC. 
The videos have also been shared with Access Agriculture (www.accessagriculture.org) for distribution through their 
online agricultural training video platform.

• The Burundi office of the UN Food and Agriculture Organization (FAO) expressed interest in using the 
remastered BXW and BBTV videos for training youth and agricultural extension officers in combating these 
diseases. The videos (in French and Kirundi) were packaged on a single DVD. The Direction Générale de 
Mobilization pour l'Auto développement et la Vulgarization Agricole (DGMAVA), under the Ministry of 
Agriculture, duplicated the DVD and disseminated the videos to 200 youth centres in 14 provinces in 
Burundi.The GIZ Burundi project Securitaire Alimentaire et Cohesion Sociale (SACS) has used a repackaged 
version of the nutrition video to train young mothers in Bujumbura Rurale province on improved infant feeding 
practices.

• ProMusa - a global platform for mobilizing high-quality banana science - expressed an interest in using 
fragments of the remastered videos for its banana knowledge compendium, Musapedia. From all of the 
remastered films, a total of 28 fragments were selected, and these will soon become accessible on 
Musapedia (http://www.promusa.org/tiki-index.php)

• The Belgian NGO VIC has used the nutrition video (and factsheets) as a key training component to train 
approximately 25 local partner organisations in Ngozi Province, Burundi, on how to improve diets and meal 
composition.

• A CIALCA model for in-field farmer training using the CIALCA videos combined with other knowledge 
products and face-to-face training has been accepted for exhibition at the forthcoming 'ICT for Agriculture' 
conference in Kigali, Rwanda (www.ict4ag.org).

• Four of the new videos were screened at the CGIAR booth at the Africa Agriculture Science Week, 15-20 July 
2013, Accra, Ghana.

• Banana training videos were be screened live at a CIALCA booth at the Eastern Africa Farmer's Federation  
2013 Congress, Bujumbura, Burundi, 5-7 August, 2013.

In order to further increase awareness of CIALCA technologies, and with further funding expected via Humidtropics, 
the videos are planned to be screened in key rural locations (such as larger markets) in Burundi, Rwanda and DR 
Congo on 'mobile cinema' platforms.

An image collection: The VLIR-UOS project collected a set of photographs showing the most important symptoms of 
major banana pests and diseases (including BXW, BBTD, and Fusarium wilt). Image thumbnails are available for all 
photographs, and photographs are available for download in high-resolution from: http://musa.concretedreams.be/
PHOTOS/index.html and the ProMusa image bank.
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New training and resource materials - FAO-Burundi and CRS 
Xanthomanos wilt projects

FAO Burundi requested the KRC to aid with the development and delivery of suitable knowledge products for the 
regional project 'Disaster Preparedness for Food Security Risks in the the Great Lakes Region - Improving 
Responses to the threat of Banana Diseases'. Aiming to mitigate the serious impact of banana Xanthomonas wilt on 
vulnerable farmers, KRC developed and delivered several new and existing knowledge products to Catholic Relief 
Services (for dissemination in Kayanza, Kirundo and Muyinga) and FAO Burundi (all other affected provinces). 
Technical support and validation of the materials was provided by partners DGMAVA, ISABU and the Comité National 
de Lutte Contre les Maladies et Ravageurs des Plantes  of the Ministry of Agriculture. The KRC delivered the following 
products for outscaling:

• Technical factsheet on good farming practice for banana (newly developed product)

• Technical factsheet on BXW symptom identification and control (updated)

• Technical factsheet on BBTD symptom identification and control (updated)

• BXW symptoms and control poster (updated)

• BBTD symptoms and control poster (newly developed product)

• BXW symptoms and control DVD (repackaged VLIR-OUS product)

• BBTD symptoms and control video (repackaged VLIR-OUS product

• Banana good cultural practice video in French and Kirundi (newly developed product)

Using these materials, project partners trained members of Provincial Committees and focal points on BXW and 
BBTD symptom identification, methods of transmission and control and management approaches. A total of 2480 
agricultural producers and communal agricultural assistants were trained and able to recognize the disease, as well 
as carry out best practices for banana cultivation, and the BXW and BBTD training videos were disseminated to 
youth centres in 14 provinces. In total, 5000 factsheets were printed and disseminated, and over thirty competitions 
were organized nationally to assess the understanding of the disease.

New training and resource materials - other outputs

• In response to a request from the GIZ Burundi project SACS, the KRC repackaged the nutrition video and 
developed one new factsheets on child nutrition and an updated version of the CIALCA 'prevent child 
stunting' factsheet. 

• For Bioversity Kenya, the KRC developed a new leaflet on dietary diversity, and a poster on the same subject 
(both in English and Swahili ). Four  new factsheets were also developed to describe appropriate infant 
complementary feeding practices (for age groups <6, 6-9, 9-12 and 12-24 months ).

• CIALCA newsletter updates were distributed digitally to stakeholders in March 2012, October 2012, March 
2013 and June 2013. 
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CIALCA website and blogs

Anticipating major knowledge management changes with the transition from CIALCA+ to the Humidtropics 
programme, the CIALCA website has largely retained its present format. There have been some significant challenges 
maintaining a fully functioning website, including the necessity to upgrade the core Joomla website software for 
security reasons, subsequently requiring a host of modifications to the display templates. Also, available internet 
bandwidth at the Bujumbura office has been very limited. However, Burundi is soon expected to profit from a new 
backbone fibre-optic cable presently being laid in the country. This should remove reliance on satellite internet 
connections, improve bandwidth and reduce costs.

Two online articles have been written for external knowledge platforms, raising the profile of CIALCA's research. 'TR4: 
will history repeat itself?' was posted to the ProMusa banana community (http://www.promusa.org/tiki-
view_blog_post.php?postId=288), receiving 117 views on the day it was posted. It has also been re-blogged several 
times on other websites, and Twittered by Bioversity on the occasion of the Africa Agriculture Science Week (July 
2013). A second article, on the introduction of improved banana varieties to Burundi, entitled 'A taste for something 
better - introducing improved banana varieties to Burundi' (http://www.egfar.org/news/taste-something-better-
introducing-improved-banana-varieties-burundi), was posted on the Global Forum for Agricultural Research (GFAR) 
website in July 2013. 

For the CIALCA international conference held in October 2011, the KRC established a separate website 
(www.cialcaconference.org) with conference abstracts, photos, Twitter feeds and blogs. The website also hosts 
embedded SlideShare presentations from the conference keynote speakers and CIALCA scientists. By September 
2013, these presentations have collectively been downloaded 60,000 times. They are still highly popular, viewed 
about 1,000 times per week. In February 2013, 'Sustainable Intensification and the Food Security Challenge' by Brian 
Keating received a 'Hot presentation' mention from SlideShare.
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Figure 14. 	 A selection of KRC print and video products that 
	 	have been developed for extension and public 
	 	information purposes.



3.2

Evaluating the operational framework and effectiveness of the KRC.

As part of a process of internal and external reflection on the approaches, successes and shortfalls of CIALCA as a 
whole, it was considered important to request feedback from CIALCA development partners on their information 
needs and sources and their perceptions of how the KRC functions and where it could be strengthened. To this end, 
a comprehensive field survey was carried out in early 2013 amongst 41 extension partners working directly with 
smallholder farmers in Burundi, Rwanda, and DR Congo. The partners interviewed were international development 
organisations, local non-governmental organisations and farmer associations. The questionnaire addressed the 
following elements:

• Information seeking behaviour of farmers

• Available and accessible information channels (such as radio, TV, and newspapers)

• KRC content delivery

• An assessment of the quality and usefulness of KRC knowledge products

Farmer information seeking behaviour

A proactive approach to improving farming practices starts with  positive information seeking behaviour. However, a 
significant proportion of farmers do not actively seek out ways to improve their farm activities. As can be seen in 
Figure 15, the proportion of famers displaying information seeking behaviour varies strongly between the three 
CIALCA countries, with Rwanda having the highest proportion and DR Congo the lowest. This appears to correlate 
with the strengths of the respective national extension systems and information availability in general, and suggests 
that there could be a strong 'latent' information demand from farmers in DR Congo and to a lesser extent, Burundi. In 
other words, once agricultural knowledge is made more readily available, farmers may become more motivated to 
seek out ways to improve their farming. This is a strong case for strengthening and expanding the KRC and rural 
information availability in general.

evaluating the KRC
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Sources of agricultural information

Respondents were asked about the most frequently used information sources for agricultural information (Figure 15). 
The results differ strongly between countries. In Burundi, agricultural knowledge is largely gained through public 
extension and NGO agronomists and from other farmers to a lesser degree. DR Congo shows strong contrasts 
between North and South Kivu. In North Kivu, farming information is mainly distributed via radio and by speaking with 
other farmers. In the more secure South Kivu, NGOs are more active in the field and they are the best available 
source of information, along with fellow farmers. In Rwanda, the picture is more mixed. Rwanda has a relatively 
strong public extension system and better communication infrastructure in general. The main sources of farming 
information are NGOs, fellow farmers and CIALCA. In all countries, the internet and television are not common 
sources for agricultural knowledge. The internet was cited as an information source for farmers by only two 
respondents (5%) and three respondents for television (7%).

83% of respondents reported having access to a computing device which they used to connect to the internet at 
their place of work. Those that did not reported not being able to access the internet from any location.

A large proportion of CIALCA's partners have never visited the CIALCA website, but there are strong differences 
between countries (Figure 16). In DR Congo, all but one partner have visited the CIALCA website in the past. In 
Burundi, about one-third of interviewed partners had visited the website on at least one occasion and in Rwanda the 
figures are nearly evenly split. In Rwanda, this is not for want of an internet connection - only one partner indicated 
that they did not have an office connection. 22% of partners reported visiting the CIALCA website on a regular basis.

In Rwanda, the Ministry of Agriculture website is popular amongst partner institutions, in contrast to Burundi and DR 
Congo, where not a single respondent indicated visiting the website of a national institution. In these countries, the 
websites of international NGOs and European development institutions (such as CTA and WUR) were most popular.

BurundiDR Congo Rwanda

10-25% 25-50% 50-75% 75-100%Low Medium High Very high

Figure 15. 	 Information-seeking behaviour of farmers. Results are at the level of farmer organisations or 
  	 	 groups, not individual farmers. Low = <25% of farmer group members actively seeking information, 
	 	 medium = 25-50%, high = 50-75%, very high = >75%.	 	
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Rwanda

Yes
No

DR Congo Burundi

Four out of five partners searching the CIALCA website were able to find what they were looking for. When asked for 
suggestions for improving the website or content, the following comments were pertinent:

• Many reports are in English, they should also be available in French (and local languages)

• Devote more space to the activities and achievements of partners

• The website could be updated more frequently

Training and resource materials

Nearly all partners (95%) reported receiving KRC knowledge materials (such as factsheets) when they were trained by 
CIALCA. The two partners that did not were based in Rwanda. In DR Congo, the materials were nearly always 
factsheets or posters. In Rwanda and Burundi, most trainings were accompanied by factsheets and occasionally a 
more comprehensive training guide. Half of the respondents report having seen a CIALCA technical video during at 
least one training session. Only 1 partner reported that no knowledge materials were left behind for them to keep 
after a face-to-face training by CIALCA agronomists.

All respondents found the CIALCA knowledge products used and received during training to be useful for them. 
When asked to explain their response, partners said the following:

• They are adapted to our situation with simple words

• It was clear and precise, and complete even though it is a summary

• It's not easy to remember everything learned during training, so these products serve as reminders

• It is easy to understand with the help of the photos
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6 partners (40%) recommended adaptations to the knowledge materials, although several comments did not appear 
to be directly related to improving the quality or content of the materials. The most common and pertinent 
suggestions are listed here:

• Provide versions of the materials in a local language (6 partners)

• Provide digital versions of the materials on a USB thumb drive to partners

• The explanations and descriptions need to be more detailed

• Add pictures/photos for better explanations of the ideas

Respondents were asked to reflect on which new information or knowledge products were needed from CIALCA in 
order for them to function better and improve the work they were doing:

• More materials on how to exploit markets and value chains for agricultural products

• Information on alternative crop associations and crop suitability for various soils

• A catalogue of crop varieties

• Information on banana in agroforestry systems

• Fruit and vegetable processing

• Information on animal husbandry

• Food composition and the relationship with human requirements

• Fertilizer dosage and application

• Improving maize and sorghum crop systems

• Information on post-harvest technologies.
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Developing a Humidtropics research agenda
4
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s part of the CGIAR reform process, CGIAR Research Programs (CRPs) have been developed to tackle 
global issues related to poverty and natural resource degradation. One of these, the CRP on Integrated 
systems for the humid tropics, also called the Humidtropics CRP or CRP 1.2, aims to reduce poverty and 
improve ecosystem integrity in the humid and sub-humid tropics. Its objectives are: 

(i) Increased economic and social returns for the poor and vulnerable people from enhanced agricultural productivity;

(ii) Improved biological and ecological integrity of natural resources; and

(iii) Improved institutional effectiveness in supporting the poor and vulnerable people.

The Humidtropics CRP adopts a systems approach for reducing poverty, enhancing natural resource integrity, and 
improving institutional effectiveness. The research for development agenda has been developed around 3 Strategic 
Research Themes (SRTs): 

(i) SRT 1: Situation and priority analysis;

(ii) SRT 2: Integrated systems improvement, disaggregated into SRT 2.1 – institutional effectiveness, SRT 2.2. – 
system productivity, and SRT 2.3 – natural resource integrity; and

(iii) SRT 3: Global synthesis. All activities will be backstopped by partnership, capacity building, monitoring and 
evaluation, and communication interventions.

CRP activities are implemented in Action Areas that will cover existing gradients in poverty status and natural 
resource integrity within the humid and sub-humid tropics. A total of 8 Action Areas have been identified and the 
Action Area for East and Central Africa has been identified as the CIALCA region, expanded to include southern 
Uganda, western Kenya, and the Ethiopian highlands. Within the Action Area, specific Action Sites will be chosen in 
relation to the overall research and development questions and outcomes. Some of those will be directly led by 
CIALCA+. Humidtropics is led by IITA, which is one of the coordinating institutes of CIALCA, with close involvement 
of Bioversity and TSBF-CIAT, the other institutes coordinating CIALCA.

Launching the Humidtropics East and Central Africa Action Area

The Humidtropics Action Area workshop for East and Central Africa (ECA) was held on 20-22 May 2013 in Bukavu, 
DR Congo to formally launch the ECA chapter of Humidtropics. The workshop was intended to provide a forum for 
stakeholders to discuss and agree on key start-up issues such as the process of selecting Action sites within the 
Action Area; criteria for identifying entry points, and guidelines for establishing innovation platforms. Measures to 
promote coordination and next steps to move the program forward were also discussed. Participants were taken on 
field trip on 22 May to the Institut de I’Environnement et de Recherches Agricoles (INERA) and other surrounding 
communities (South Kivu) to learn about on-going collaborative research activities, private initiatives in livestock 
integration as well as challenges and opportunities in the communities.

During the course of the meeting, the CIALCA experience was frequently referenced. Although building on knowledge 
and capacity developed under CIALCA, it was emphasized that Humidtropics has a different philosophy in terms of 
research focus and partnership approach, with a stronger integration of policymakers, private sector actors and 
development partners.

In total, 50 participants attended the Action Area workshop representing Humidtropics CG partners (IITA, Bioversity, 
ILRI, CIAT, ICRAF, FARA, and Wageningen University), and regional and national (current and potential) partners.

A
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Humidtropics Action Site meetings

Following the Action Area meeting in May 2013, each country in the ECA region convened an Action Site meeting. 
These one-day meetings with key national stakeholders were held between May and September 2013.The objectives 
of the Action Site meetings were to:

(i) To create a shared understanding of Humidtropics research for development programme;

(ii) To discuss the major challenges, constraints and opportunities in each Action Site in relation to the overarching 
Humidtropics objectives;

(iii) To (re)define Action Sites at the national level by agro-ecological zone;

(iv) To (re)define potential Field Sites for research for development interventions

(v) To identify thematic entry points for research

(vi) To identify potential programme partners

(vii) To develop functional Research for Development platforms at the Action Site level.

Distilled from the Action Area and Action Site meetings are critical entry points in ECA for integrated research actions 
and examples of outputs that will enable poor rural people harness the opportunities around them to generate 
economic growth. The research initiatives to be implemented through R4D platform will integrate gender and youth 
dimensions of smallholder agriculture. The critical entry points include:

Crop-livestock intensification and interactions: Farming systems developed for improving crops-livestock 
systems for factor productivity, enhanced income, family nutrition and good environmental practice 

Photo by B. van Schagen
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Productivity improvement, processing and market development for priority cash crops: Improved 
technologies, value add and market access that minimize post-harvest losses and maximize returns for value chain 
actors, especially farmers.

Integrating legumes trees into agricultural production systems (Agroforestry): Tree legume (tree fertilizer) 
integration options developed for multiple productivity, income, environmental and nutritional benefits.  

Sustainable intensification of crop productivity based on integrated soil fertility management (ISFM) 
principles: Farmer and site specific integrated soil fertility management options for farmer-preferred crops 

Sustainable intensification of banana-based systems: Eco-friendly and resilient banana and legume seed 
systems approaches established.

Integrated approach to sustainable resource use and climate adaptation: Farmer-friendly decision-making 
tools and institutional support mechanisms for sustainable natural resource management developed. 
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1  completed and on-going 
MSc and PhD research projects

PhD students

Name Nationality University Topic Status

Svetlana 
Gaidashova

Rwanda Université 
Catholique de 
Louvain-la-neuve, 
Belgium

Research on banana x soil 
fertility x soil biology interactions,  
with special emphasis on the 
role of plant-parasitic nematodes 
and abuscular mycorrhizal fungi 
(AMF).

Defended

John Jagwe Uganda Pretoria University Banana value chains and 
markets in the Great Lakes 
region

Defended

Beatrice Ekesa Kenya Kenyatta 
University, Nairobi, 
Kenya

Retention of Provitamin A in 
fresh Musa fruits and during 
processing, and the 
consumption pattern among 
small holder households in 
banana growing regions of 
Central and Eastern Africa.

Defended

Célestin Niyongere Burundi JKUAT, Nairobi, 
Kenya

Characterization and integrated 
management of banana bunchy 
top virus in the great lakes 
region.

Defended

Telesphore 
Ndabamenye

Rwanda University of 
Pretoria, South 
Africa

Resource competition and soil 
fertility dynamics in banana 
(Musa spp.)-based cropping 
systems: emphasis on effects of 
high planting density.

defence planned 
before end 2013

Joseph Adheka DR Congo UNIKIS, Kisangani,  
DR Congo

Musa germplasm morphological 
characterization in north eastern 
DR Congo

defence planned 
before end 2013

Tony Muliele DR Congo Université 
Catholique de 
Louvain-la-neuve, 
Belgium

Soil moisture and soil physical 
constraints in highland banana 
systems. 

Ongoing



Name Nationality University Topic Status

Leon Nabahungu Rwanda Wageningen 
University, the 
Netherlands

Competing Claims on Wetland in 
Eastern Rwanda: Challenges 
and opportunities.

Defended

Patrick Karangwa Rwandan Stellenbosch 
University, South 
Africa

Assessing the impact of 
Fusarium on banana and 
plantain production in central 
Africa

Ongoing

Syldie Bizimana Burundi Université 
Catholique de 
Louvain-la-neuve, 
Belgium

Effect of soil management on 
nutrient availability and nutrient 
recycling in highland banana 
cropping systems.

Ongoing

Anaclet 
Nibasumba

Burundi Université 
Catholique de 
Louvain-la-neuve, 
Belgium

Arabica coffee X banana 
intercropping and its impact on 
yield, post-harvest quality, and 
farm revenue in Burundi

Defended

Elke Vandamme Belgium Katholieke 
Universiteit 
Leuven, Belgium

Reversing the downward trend 
in soil fertility of smallholder 
farms in East and Central Africa: 
phosphorus-efficient dual-
purpose soybean germplasm as 
the entry point’

Ongoing

Julie Van Damme Belgium Université 
Catholique de 
Louvain-la-neuve, 
Belgium

Constraints and opportunities for 
agricultural innovation in banana-
based cropping systems of the 
Great Lakes region.

Defended

Isabel Lambrechts Belgium KULeuven Bodemvruchtbaarheid, 
voedselzekerheid en gender in 
Centraal-Afrika

Ongoing

Kasereka 
Bishikwabo

DR Congo KULeuven Integrated Soil Fertility 
Management Promotion and 
Market Linkage in Sud-Kivu, 
DRC Congo

Ongoing

Godfrey Taulya Uganda Wageningen 
University, the 
Netherlands

Highland banana crop growth 
modeling - using data from 
CIALCA

Ongoing

Séverine 
Delstanche

Belgium UCL Stocks and availability of 
nutrients in anthropogenic soils 
in the Great Lakes region of 
Africa

Defended

Marie-Chantal 
Niyuhire

Burundi KULeuven ISFM in maize-based systems in 
central Burundi

Ongoing

Celestin Ukozehasi Rwanda KULeuven Development of site specific 
recommendations for major 
crops in Rwanda

Ongoing

Thandar Niyi Myanmar Kenyatta 
University, Nairobi, 
Kenya

Improving agronomic use 
efficiency in cassava-based 
arming system in Central Africa

Ongoing



MSc students

Name Nationality University Topic Status

Julie Lunzihirwa DR Congo Facultés 
Catholiques de 
Kinshasa, DR 
Congo

The impact of beans and 
groundnut channels on the 
productivity and agricultural 
income of households in the 
characterization area’.

Defended

Rachel Zozo DR Congo Makerere 
University, Uganda

Assessing the socio-economic 
importance legumes-based on 
the livelihoods of farmers at 
Mugogo and Mudaka Markets in 
Ngweshe and Katana axes, 
Democratic Republic of Congo.

Defended

Muke Manzekele DR Congo Université de 
Kinshasa, DR 
Congo

Techniques d’amélioration de la 
production agricole et de la 
stabilization des sols en pente 
au Sud-Kivu Montagneux.

Defended

Placide Rukundo Rwanda Katholieke 
Universiteit 
Leuven, Belgium

Banana biotechnology: drought 
stress

Defended

Elke Vandamme Belgium Katholieke 
Universiteit 
Leuven, Belgium

Nutrient deficiency and 
unavailability in the soils of 
Walungu, South-Kivu, 
Democratic Republic of Congo.

Defended

Aaike Cnops Belgium KUL Quantifying and understanding 
drought stress in banana.

Defended

Niels Vanhoudt Belgian Katholieke 
Universiteit 
Leuven, Belgium

Assessing banana planting 
density on farm

Defended

Paul Cox American University College 
London

The land as casualty: soil, cattle , 
and the future in South Kivu, 
DRC

Defended

Edouard Rurangwa Rwanda Jomo Kenyatta 
University of 
Agriculture and 
Technology, Kenya

Tissue culture banana inoculated 
with arbuscular-mycorrhizal 
fungi.

Defended

Idja Sikyolo DR Congo UCG, Butembo, 
DR Congo

Altitude effects on plantain 
performance in North-Kivu, DR 
Congo 

Defended



Name Nationality University Topic Status

Geoffrey Germeau Belgium Université 
Catholique de 
Louvain-la-neuve, 
Belgium

Explaining banana yield 
differences in Rwanda through 
quantification of banana crop 
performance, soil fertility, pest 
and diseases and crop 
management practices. 

Defended

Julie Van Damme Belgium Université 
Catholique de 
Louvain-la-neuve, 
Belgium

Analysis of stakeholder 
perceptions of constraints and 
solutions in the banana sector in 
Rwanda.

Defended

Faustin Ngama 
Boloy

DR Congo UNIKIS, Kisangani,  
DR Congo

BBTV survey in Tchopo district, 
DR Congo

Defended

Bonaventure 
Ibanda Nkosi  

DR Congo UNIKIS, Kisangani,  
DR Congo

BBTV survey in Ituri, Haut and 
Bas Uélé, Equateur, DR Congo

Defended

Charles 
Sivirihauma

DR Congo UCG, Butembo, 
DR Congo

Germplasm morphological 
characterisation (Ituri and north 
Kivu)

Defended

Alex Rutikanga Rwanda Makerere, Uganda Xanthomonas wilt insect vector 
transmission and systemicity in 
the plant

defence planned 
before end 2013

Jules Ntamwira DR Congo Makerere, Uganda Banana-bean intercropping defence planned 
before end 2013

Crispin Lebisabo DR Congo UNIKIS, Kisangani,  
DR Congo

Germplasm morphological 
characterisation (Maniema)

defence planned 
before end 2013

Joseph Komoyi DR Congo UNIKIS, Kisangani,  
DR Congo

Germplasm morphological 
characterisation (Bas Uélé)

defence planned 
before end 2013

Tamaru Daoba DR Congo UNIKIS, Kisangani,  
DR Congo

Germplasm morphological 
characterisation (Haut Uélé)

defence planned 
before end 2013

Muhindo Siwako DR Congo UNIKIS, Kisangani,  
DR Congo

Germplasm morphological 
characterisation (South Kivu)

defence planned 
before end 2013

Constantin 
Issoliwei 
Kalambola

DR Congo UNIKIS, Kisangani,  
DR Congo

Germplasm morphological 
characterisation (Equateur)

defence planned 
before end 2013

Kinyoma Gro DR Congo UCG, Butembo, 
DR Congo

On-farm evaluation of mulch and 
zero-tillage practices in banana-
based cropping systems of 
North Kivu

Ongoing

Agnes Mukandinda Rwanda National University 
of Rwanda, 
Rwanda

Nutrient flows in banana based 
cropping systems.

Defended

Immaculate 
Kanyana 

Rwanda Makerere 
University, Uganda

Hazard Critical Control Point 
(HCCP) study on biological 
contamination of traditionally 
produced banana brewing 
products

Defended



Name Nationality University Topic Status

Anaclet 
Nibasumba

Burundi Université 
Catholique de 
Louvain-la-neuve, 
Belgium

Relationship between nutrients 
(cations) in the soil mineral and 
organic pools and nutrients at 
the banana root surface.

Defended

Oswald 
Ntakirutimana

Burundi Université de 
Burundi

Contribution a l'etude de l'état 
phytosanitaire du bananier dans 
les Provinces de Gitega, Kirundo 
et Cibitoke'

Ongoing

Celestin Ndayisaba Rwanda Kenyatta 
University, Kenya

Integrated Soil Fertility 
Management options for maize-
legume systems in the Eastern 
Province of Rwanda

Ongoing

Marcel 
Nshimiyimana

Rwanda National University 
of Rwanda, 
Rwanda

Consumer Preferences and 
Performance of Newly 
Introduced Banana Germplasm 
in Rwanda

Ongoing

Damien De Bouver Belgium UCL, Belgium Diagnostic des systèmes 
agraires s'appuyant sur la 
culture de la banane dans la 
région des Grands Lacs africains

Defended

Jonasz Deraeck Belgium UCL, Belgium Le potentiel de l’association 
banane-café au Rwanda : une 
analyse systémique

Defended

Sophie T’Kint Belgium UCL, Belgium Analyse du réseau d'innovations 
dans les systèmes agraires 
basés sur la culture de la banane 
au Rwanda : Visions des acteurs

Defended

Roger Zagabe DR Congo Egerton University, 
Kenya

Banana macro-propagation in 
eastern DR Congo: Adoption 
and economically sustainable 
schemes

defence planned 
before end 2013

Birthe Paul Germany Wageningen 
University, the 
Netherlands

Evaluation of the CIALCA 
adaptation trials - farmer 
managed on-farm 
experimentation with Integrated 
Soil Fertility Management (ISFM) 
technologies

Defended



BSc students

Name Nationality University Topic Status

Matara Murhonyi 
(Memoire-
Ingénieur)

DR Congo Université 
Catholique de 
Bukavu 

Identifying fungal diseases 
affecting banana production in 
South Kivu.

Defended

Bahati Lukangira 
(Memoire-
Ingénieur)

DR Congo Université 
Catholique de 
Bukavu 

Quantifying the spread and 
importance of banana bunchy 
top virus (BBTV) in South Kivu.

Defended

Kambale Mboho 
(Memoire-
Ingénieur)

DR Congo Université 
Catholique de 
Graben 

Pest and disease problems in 
banana systems in Nord Kivu.

Defended

Sereka Saghasa 
(Memoire-
Ingénieur)

DR Congo Université 
Catholique de 
Graben

Understanding soil management 
in banana-based farming 
systems in Nord Kivu.

Defended

Kakule Lukalango 
(Memoire-
Ingénieur)

DR Congo Université 
Catholique de 
Graben

Characterizing and 
understanding banana 
germplasm diversity in Nord 
Kivu.

Defended

Photo by N. Palmer



Name Nationality University Topic Status

Sondirya Tsongo 
Michel (Memoire-
Ingénieur)

DR Congo Université 
Catholique de 
Graben

Identifying socio-economic 
constraints in banana-based 
farming systems in Nord Kivu.

Defended

Janvier 
Bashagaluke 
Bigabwa (Stage-
Ingénieur)

DR Congo Université 
Catholique de 
Bukavu

Assessment of erosion features 
in farmers’ fields.

Defended

Rehani Jumaine 
(Memoire-
Ingénieur)

DR Congo Université 
Catholique de 
Bukavu

Demonstration of the 
microdosing fertilizer technique 
and of benefits of high biomass-
yielding legumes in cereal-based 
rotation systems

Defended

Wivine 
Zirhahwakuhingwa 
Munyahali 
(Memoire-
Ingénieur)

DR Congo Université 
Catholique de 
Bukavu

Demonstration of improved 
agronomic practices in cassava-
legume intercropping systems

Defended

Chantal Karondo 
(Stage-Ingénieur)

Burundi Université de 
Bujumbura 

Etude de la diversité génétique 
du germoplasme de bananier au 
Burundi.

Defended

Fidès Barigenera 
(Stage-Ingénieur)

Burundi Université de 
Bujumbura 

Evaluation de l'état 
phytosanitaire des bananiers 
dans les communes les plus 
productrices de banane de 
Gitega: Giheta, Itaba et 
Makebuko.

Defended

Léonidas Ndikuriyo 
(Stage-Ingénieur)

Burundi Université de 
Bujumbura 

Détermination des équivalents 
taxonomiques en nomenclature 
Américaine (Soil Tax.) et FAO-
INEAC comme une façon de 
définition des zones potentielles 
de culture du bananier.

Defended

Félix Gatoto 
(Stage-Ingénieur)

Burundi Université de 
Bujumbura

Enquête de prospection de 
BBTV sur base de symptômes 
caractéristiques et les pertes 
causées par le BBTV dans la 
province de Cibitoke.

Defended

Richard 
Nshirimana

Burundi Hope University Appraisal of Existing Farmer 
Organisations and Development 
Partners in Burundi.

Defended

Kimana Chrystal Burundi Hope University Evaluation of Input Delivery 
Systems in Banana and Legume 
- based Systems in Burundi

Defended

Kayirangwa Grace Burundi Hope University Market Structure and Conduct 
of Banana Beer Trading in 
Burundi: A Case Study of 
Cibitoke Province

Defended



Name Nationality University Topic Status

Uwera Anuarite Rwanda ISAE, Ruhengeri Uprooting and replanting 
strategies for the control of 
Xanthomonas wilt in western 
Rwanda

Defended

Charles 
Rwabukumba

Rwanda National University 
of Rwanda

Adaptability/perforamnce of 
Musa spp (EAHB-AAA banana) 
with emphasis on soil nutrient 
status in medium lands of 
Rwanda (Butare)

Defended

Rehema Matendo 
(memoire ingenieur 
2008-2009)

DR Congo Université 
Evangelique en 
Afrique

Effets de mesures anti-erosives 
sur la culture de soja: cas de 
fanya, non-labour et haies anti-
erosives a Mudaka

Defended

Nabintu Ndusha 
(memoire ingenieur 
2008-2009)

DR Congo Université 
Evangelique en 
Afrique

Effets de mesures anti-erosives 
sur la culture de soja: cas de 
fanya, non-labour et haies anti-
erosives a Mudaka

Defended

Romain Lwaboshi 
(memoire de 
licence 2007-2008)

DR Congo Institut Superieur 
de Developpement 
Rural

Amenagement du terroir au 
Bushi: niveau d'adoption des 
technologies et obstacles percus 
par les paysans

Defended

Arlette Bisimwa 
(travail de cycle 
graduat 
2008-2009)

DR Congo Université 
Catholique de 
Bukavu

Adoption des techologies 
CIALCA  dans les associations 
de Lurhala- Burhale

Defended

Ariane Zingiro Rwanda National University 
of Rwanda

Analyse des Contraintes Liees 
au Developpement Socio-
economique des Cooperatives 
de Producteurs de bananes et 
leur Collaboration avec les 
Partenaires en Devellopement 
Rural

Defended

Pierre Colomb 
Twayigize

Rwanda National University 
of Rwanda

Evaluation des Systemes de 
Distribution D’intrants Dans la 
Culture des Bananes et des 
Legumineuses. (Cas des 
Districts Rubavu et Kirehe)

Defended

David Onyango 
Wadhala

Burundi Hope Africa 
University

Theological Perspective on 
Gender Roles and Agricultural 
Production Resource Access in 
Banana Sytstsems in Burundi

Defended

Pancrace Cimpaye Burundi University of 
Burundi

Epidémiologie du bunchy top du 
bananier dans les conditions de 
culture en milieu rural

Defended

Alice Simbare Burundi University of 
Burundi

Epidémiologie du bunchy top du 
bananier en conditions 
controlées

Defended



Name Nationality University Topic Status

Rémy Sibomana Burundi University of 
Burundi

Effets des bonnes pratiques 
culturales dans la lutte contre le 
Bunchy top du banaier en mileiu 
rural: cas de la commune de 
Rugombo

Defended

François 
Iradukkunda

Burundi University of 
Burundi

Evaluation de la technique de 
macropropagation du bananier 
et du plantain dans les 
conditions de basse et de haute 
altitude au Burundi

Defended

Nirere Drocelle Rwanda Umutara 
Polytechnique

Uprooting and replanting 
strategies for the control of 
Xanthomonas wilt in eastern 
Rwanda

Defended

Pamela Ruzigana Rwanda National University 
of Rwanda

Competitiveness and 
Preferences of New Banana 
Varieties distributed by RADA in 
Rwanda

Defended

Maxwell 
Lumadede Kegode

Burundi Hope Africa 
University

Factors that influence Voluntary 
Collective Action in Agro-based 
Systems and its Implications on 
Community Development in 
Burundi

Defended

Audace Niyungeko Burundi University of 
Burundi

Evaluation Economique de la 
Micropropagation et 
Macropropagation de la Banane 
au Burundi

Defended

Déo Kantungeko Burundi University of 
Burundi

Dynamique du BXW au Burundi Defence planned 
before end 2013

Olivier Karerwa Burundi University of 
Burundi

Etude le la biologie de 
Pentalonia, vecteur du BBTD au 
Burundi

Defence planned 
before end 2013

Innocent 
Nduwimana

Burundi University of 
Burundi

Evaluation de la technique de 
macropropagation du bananier 
et du plantain dans les 
conditions rurales: Cas de la 
commune de Rugombo

Defence planned 
before end 2013

Nicole Tachopa 
(memoire ingenieur 
2008-2009)

DR Congo Université 
Catholique de 
Bukavu

Effet de quelques methodes de 
lutte  de perte de terres sur les 
conditions edapho-climatiques 
de Mudaka

Ongoing

Joseph Matabaro 
(memoire ingenieur 
2008-2009)

DR Congo Université 
Catholique de 
Bukavu

Effet residuel de quelques 
legumineuses sur le rendement 
de manioc en association en 2e 
saison

Ongoing

Lucien Munyaka 
(memoire ingenieur 
2008-2009)

DR Congo Université 
Catholique de 
Bukavu

Travail sur les essais long-terme 
(INERA-Mulungu)

Ongoing



Name Nationality University Topic Status

Kikuni Thomas 
(memoire ingenieur 
2008-2009)

DR Congo Université 
Catholique de 
Bukavu

Travail d'evaluation d'impact des 
essais d'adaptation manioc- 
legumineuses dans les 4 sites 
d'action de CIALCA (Luhihi, 
Kabamba, Burhale et Lurhala)

Ongoing

Silvie Polepole 
(memoire  licence 
economie rurale 
2008-2009)

DR Congo Université 
Evangelique en 
Afrique

Commerce transfortalier des 
denrees alimentaires entre 
Katunba-Uvira (Frontiere DRC-
Burundi)

Ongoing

Isaac Balume 
Kayani (memoire 
ingenieur 
2008-2009)

DR Congo Université 
Catholique de 
Bukavu

Essai d'introduction de six 
varietes de mais hydride des 
moyennes altitude a Kavumu

Ongoing

Francine Bora DR Congo Université 
Evangelique en 
Afrique

Travail sur les essais SYS-5 
Luhihi

Ongoing

Mina Mukonta DR Congo Université 
Evangelique en 
Afrique

Travail sur les essais SYS-5 
Luhihi

Ongoing

Espoir Mukengere 
Bagula

DR Congo Université 
Evangelique en 
Afrique

Travail sur les essais FER-4 
Burhale

Ongoing

Justin Shombo 
Chirunza

DR Congo Université 
Catholique de 
Bukavu

Travail sur les essais FER-4 
Lurhala

Ongoing

Clerisse Casinga DR Congo Université 
Evangelique en 
Afrique

Travail sur les essais SYS-5 
Burhale

Ongoing

Bossissi Nkuba DR Congo Université 
Catholique de 
Bukavu

Travail sur les essais long-terme 
(INERA-Mulungu)

Ongoing

Gérard Cishayaho Burundi University of 
Burundi

Evaluation De La Performence 
De La Technique De La 
Micropropagation Et 
Macropropagation Dans Le 
Systeme De La Production Des 
Plants De Bananier Au Burundi

Ongoing

 




