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1. Executive Summary 

Decades of protracted conflict, sporadic violence and insecurity, displacement, and political upheaval in the Eastern Democratic 
Republic of Congo (DRC) continue to impact both local and national market and trade systems, local economies, household 
livelihoods, and staple food cultivation. Comprising the provinces of North and South Kivu, Katanga, Maniema, and Orientale, 
Eastern DRC boasts unparalleled access to high-value resources, including minerals, fuel, and gold, as well as potential for 
agricultural production. Despite national-level economic gains, poor governance and protracted conflict have continued to 
drive widespread, severe poverty and both chronic and acute food insecurity at a provincial level. With subsistence agriculture 
supporting most household food needs and market access, the frequent emergence of additional shocks, including plant 
diseases, on a fundamentally unstable and fluctuating staple food system can have a severe and reverberating impact on food 
security and the stability of staple food supply in Eastern DRC.  

Limited reach of institutional support and the dominance of subsistence farming constrain staple food production in Eastern 
DRC, which is chronically food insecure. Food production is also prohibited by poor input quality, small-scale production, 
restrictive land tenure practices, the pervasive threat of plant diseases (especially affecting cassava and bananas), and outdated 
cultivation practices. The cyclical nature of displacement, particularly in the Kivus, increases acute vulnerability to various 
shocks, disrupting food access. Poor households in Eastern DRC are heavily dependent on markets to meet food needs, 
rendering households vulnerable to price shocks and market conditions, and the stability of income earning opportunities to 
access staple foods. Recent Integrated Phase Classification (IPC) analysis highlights scale of food insecurity, asserting that nearly 
6 million people nationwide experience Crisis (IPC Phase 3) or Emergency (IPC Phase 4) acute food insecurity; most acutely food 
insecure populations reside in the Kivus, Maniema, and Katanga. 

Eastern DRC relies heavily on cassava as a staple food source, and on bananas as essential complementary, and often, as a key 
food and income source. Both staples offer significant nutritional benefits, are rich in vitamins, calories, and maintain a steady 
market value. Since the emergence of cassava mosaic disease (CMD), cassava brown streak disease (CBSD), and banana 
Xanthomonas wilt (BXW) in early 2000s, the impacts of these highly transmissible viruses have steadily infiltrated local 
cultivation of these critical staples, compromising income earning, and deconstructing livelihoods strategies built on the 
production, consumption, and marketing of banana and cassava products. These plant diseases, which destroy entire plants, 
as well as the plant yields, are more or less endemic in some areas of Eastern DRC. The negative impact of plant diseases on 
food security have been widely reported and anecdotally observed; however, a limited body of empirical and representative 
evidence regarding the incidence and severity of these diseases on cassava and banana producing regions remains a barrier to 
mitigation and prevention. Research efforts have identified disease transmission patterns through vectors, environmental 
conditions, and conducive farming practices, all of which point to a need for increased study and community mobilization to 
standardize the detection, management, and eradication of cassava and plant diseases. 

To ascertain the actual impact of XBW and CMD on crop production, a review of general constraints is critical. Crop diseases, 
particularly XBW and CMD have critically impacted staple crop yields, production capacity, and food supplies; however, plant 
diseases are not necessarily the most prominent constraints to improved agricultural production of cassava and bananas. The 
literature agrees that crop diseases, especially CMD, BXW, among others, have damaged, destroyed, and effectively halted 
production of these crops in areas where they have proliferated (Murphy et al. 2015). However, endemic and structural 
obstacles within the agriculture sector, and especially poorly understood risk management and mitigation techniques, 
preference for local plant varieties, traditional cultivation and marketing techniques have both directly impacted the volume 
and quality of crop production in the region and exacerbated the spread and impact of plant diseases. The intersection of 
existing risk factors and constraints within the agricultural sector, and the associated potential for transmission of plant diseases 
requires further attention to fully assess the role of various root causes of poor or compromised crop production in areas 
considered to be negatively affected by XBW and CMD. 

Generally, at a regional level, the adoption of control measures has remained slow and more ad hoc than systematic, limiting 
the potential for the success of sustainable control of the disease. While some communities and farming groups have adopted 
and continue to practice control measures, by and large, these are sporadic and inconsistent. Proven control methods, such as 
Single Disease Stem Removal for BXW, demonstrate that control methods are feasible when adopted and practiced at the 
household or community level. However, some control methods are more difficult to mainstream, such as the dissemination 
and replication of virus-resistant cassava or banana varieties, due to cost, logistics, and strong local preference for more familiar 
plant varieties. Efforts to control banana and cassava diseases in Eastern DRC have not been systematic or supported by larger, 
institutional policy or training; therefore, the adoption of various control methods has largely been dependent on smaller-scale 
agency programming, and the perceptions and will of farming communities to prioritize a change in crop management and 
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agricultural practices, such as cleaning tools and minimizing free range grazing to prevent the transmission of infected material 
across cropped areas and communities. 

Some evidence suggests that farming households attempt to adjust to the proliferation of cassava and banana diseases, 
developing alternative income-earning and food production strategies. Decisions to repurpose agricultural land already 
vulnerable to the impact of crop disease are often shaped by technical capacity, as well as knowledge and access to additional 
inputs and cropping materials. For example, farmers have changed their livelihoods strategies to include activities such as 
charcoal making and selling wood. Some communities in North Kivu reportedly have shifted from banana production to the 
cultivation of alternative crops and abandonment of farming to purse mining and more lucrative business ventures. Similar risk 
aversion strategies are noted by research data collected from 2009 to 2011 in other Great Lakes countries, including Tanzania, 
Burundi, and Rwanda (Nkuba et al. 2015). Some reports suggest that households shift from cultivating bananas and cassava to 
other crops, such as maize, tubers, and root crops, and small animal husbandry. Though risk aversion strategies may import 
sophisticated calculations that are not yet fully understood by research and evaluation, the abundance of cultivated crops in 
Eastern DRC, and community access to vibrant border-markets suggests that households are able to make intentional shifts 
that decrease the impact of cassava and banana disease on food access and availability. 

Literature broadly agrees that plant disease has had and will continue to have a significant impact on households who depend 
on cassava and bananas for their food and income. Most information regarding the impact of banana wilt and cassava diseases 
on livelihoods is largely focused on North and South Kivu, where bananas have historically played a critical role for income 
generation, although there is general agreement that communities in other provinces have also been impacted to some degree. 
Substantial and comprehensive research regarding the impact of plant disease on livelihoods in the eastern DRC is largely 
anecdotal, limited, outdated, or not readily available for review; disaggregating the impact of plant disease on livelihoods 
amidst a variety of other endemic and chronic factors is difficult, as livelihoods in areas affected by plant disease may cyclically 
and/or sporadically be affected by displacement and conflict or instability. More research and analysis is recommended in order 
to fully comprehend and address the current and potential impact of cassava and banana diseases on vulnerable livelihoods 
strategies in Eastern DRC.  

  



FEWS NET DRC Plant Disease Report May 2017 

 

6 

2. Context of the Study  

The eastern half of the Democratic Republic of the Congo 
(DRC), comprising the provinces of North and South Kivu, 
Katanga, Maniema, and Orientale (Figure 1), has 
withstood decades of conflict and instability. The region is 
a consistent flashpoint for war, political strife, social 
upheaval and displacement, natural disasters, and 
economic volatility. Though endowed with substantial 
natural resources, the eastern DRC’s structural economic 
challenges are reflected in high poverty levels extending 
through the region, significantly affecting food security 
and livelihoods in all provinces. Despite consecutive years 
of economic growth at the national level (6–9 percent 
annually from 2012–2014) (WFP 2014), the impact of a 
growing economy has not fully translated to substantive, 
consistent positive change at the provincial level. Institut 
national de la statistique data (2014) points to poverty 
rates of 60.2 percent in South Kivu, 52.4 percent in North 
Kivu, 66.6 percent in Katanga, 56.9 percent in Orientale, 
and 62.9 percent in Maniema province (Table 1).  

Table 1. Eastern DRC Demographic Snapshot 

Indicators  North Kivu South Kivu Maniema Katanga Orientale 

Area (km2) 59,631       69,130 132,250 518,000 503,239 

Avg. Annual Temp (°C)   21 21 24 21 24 

Rainfall (mm/year) 1553 1631 1706 1116 1745 

Population 5,806,000 4,627,000 2,027,000 10,234,000       7,407,000 

% Annual pop. growth  3.2 3.2 3.2 3.9 2.4 

Capital Goma Bukavu Kindu Lubumbashi Kisangani 

Poverty Rate 52.4 60.2 62.9 66.6 56.9 

Source: UNDP (2010), Ministry of Agriculture and Rural Development (2009) 

Locally, household economics are largely driven by subsistence agriculture. Though the agriculture sector remains insufficiently 
funded at a national level, household-level production drives most income earning and employment in the region. Subsistence 
agriculture-based activities (e.g., sale of produce, fishing, hunting), account for 50–75 percent of household income in all 
provinces.1  

Cassava and banana are both key staple crops that shape household food security and livelihoods strategies in eastern DRC. 
For example, cassava comprises 80 percent of all food production in the country, and is a primary food source for 70 percent 
of the population (Humpal, wa Mukendi, and Tunieka 2011). Bananas are also widely consumed as a primary and 
complementary staple.  

Agricultural production in the DRC is vulnerable to poor productivity and low yields, limited marketing, social instability and 
displacement, as well as pests and plant diseases. The prevalence and impact of plant diseases on household food security, 
particularly Banana Xanthomonas Wilt (BXW), Cassava Brown Streak, and Cassava Mosaic, are of specific concern to this report. 

2.1 Plant Disease and Eastern DRC 

Plant disease, and particularly cassava and banana diseases, have had a negative impact on crops and food security patterns in 
Africa for decades. CMD has been considered a threat to agricultural production for more than a century in East Africa. In 

                                                      
1 Sumata, C. (2002), Migradollars and poverty alleviation strategy issues in Congo-DRC, in Review of African Political Economy, 29(93/94): 619-628; cited in 

Bazenguissa-Ganga, R. (2005) Democratic Republic of Congo (Congo-DRC) and Republic of Congo (Congo) Country Study. A Part of the Report on Informal 
Remittance Systems in Africa, Caribbean and Pacific (ACP) Countries, commissioned by DFID, EC-PREP, Deloitte & Touche, COMPAS, University of Oxford, 
Oxford; cited in DeBruyn, T. and J. Wets (2006), Remittances in the Great Lakes Region, IOM Migration Research Series No. 25, International Organization for 
Migration, cited in USAID Office of Food for Peace Democratic Republic of the Congo Bellmon Estimation, Fintrac, September 2010. 

Figure 1. Provinces of Eastern DRC 

 
Source: TBD 
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eastern DRC, the first documented and researched cases of banana wilt and cassava mosaic emerged in the early millennium 
(formally identified in 2004, 2001, respectively), and have since spread throughout the region with various impact on 
agriculture production, livelihoods systems, and household economies. Symptoms consistent with cassava brown streak (CBS) 
were observed and recorded in 2011, but the literature is unclear as to whether laboratory analysis has formally confirmed the 
presence of CBS in the DRC. However, the significance of these diseases in the eastern DRC is evidenced both by the importance 
of cassava and banana as staple foods (for consumption and as a key component of livelihoods strategies) in the region, and 
by the degree of damage caused by the transmission of infection from farm to farm, across borders, and within communities. 
To-date, despite some efforts by local and international organizations to stem the proliferation of cassava and banana diseases, 
populations within the eastern DRC are still facing an unknown and relatively unmeasured impact in terms of food and income 
losses.  

2.2 Goals and Objectives of the Study 

This study aims to assess the impact of cassava disease and banana wilt on food security in the eastern DRC at both a regional 
and provincial level, and specifically in the provinces of Orientale, Katanga, Maniema, North Kivu, and South Kivu. The study 
will address two core research questions:  

 What is the direct impact of endemic plant disease on agricultural production, including crop losses (production and 
consumption), food security, and socio-economic indicators? 

 How should the presence of plant disease and the subsequent impact on staple food production, food security, and 
livelihoods systems inform USAID decision making with respect to the urgency, relevance, and appropriateness of food 
security interventions? 

This report is the result of a staged, open-source research effort conducted by FEWS NET staff and consultants. An initial desk 
research exercise included a review of relevant publications and resources. This desk review was then supplemented by field-
based consultations and in-person discussions with key informants, which occurred in each province. Agencies who participated 
in these interviews included Food and Agriculture Organization (FAO), Caritas Development, local extension agents, 
nongovernmental organizations, local authorities, farmers’ associations and groups, research centers (International Institute 
of Tropical Agriculture [IITA] and Environmental Institute for Agricultural Research - Burkina Faso [INERA]), and associated 
services (National Service of Fertilizers and Related Inputs and National Seed Service [SENASEM]). 

This report presents an overarching analysis of the relative impact and prevalence of cassava disease and banana wilt in the 
eastern DRC. The research introduces the reader to the broader context and nature of plant disease, and leads into a more 
detailed review of the importance of banana and cassava production at the regional level, including some additional detail 
regarding how these crops contribute to household food security and income at the provincial level in Section 3. Section 4 of 
the report briefly examines the morphology of each plant disease to establish increased understanding of the varied impact 
and implication of cassava diseases and banana wilt, and provides additional data and observations regarding incidence, 
prevalence, and risk factors. Section 5 presents insight into the endemic risk factors within local farming practices that 
contribute to the proliferation of plant disease in the reviewed areas. The report evolves into a review of ongoing and potential 
control measures in Section 6, as well as barriers to eradication of plant disease in rural areas, and among local farming 
communities, including institutional, cultural, and economic barriers. Finally, Section 7 aims to assess farmer and community 
response to the presence of plant disease, reviewing risk aversion strategies and alternative livelihoods choices observed by 
various research and observations. A summary of conclusions is provided at the end to assess and guide further research needs. 
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3. Food Security Overview-Eastern DRC  

Congolese populations across the country experience 
both chronic and acute food insecurity due to 
structural food deficits, compounded by the socio-
economic impact of both sporadic and protracted 
conflict. This is especially relevant in the eastern DRC 
where the cyclical nature of displacement, particularly 
in the Kivus, increases the acute vulnerability of host 
communities to various shocks, poses an increased risk 
of food insecurity, and disrupts livelihoods in an area 
where endemic underdevelopment, chronic poverty, 
limited income earning opportunities and insufficient 
social services (e.g., health, education, water, 
sanitation, and hygiene) endure (WFP 2014a). The 
most recent Integrated Phase Classification (IPC) 
analysis, assessing the period from June 2016 to 
January 2017, indicates that roughly 5.9 million people across the country are currently described as experiencing Crisis (IPC 
Phase 3) or Emergency (IPC Phase 4) acute food insecurity. The IPC analysis also points to conflict-affected areas, as well as 
those affected by displacement as the most affected by food insecurity, citing North Kivu and Maniema as host to some of the 
most food insecure populations. The 2014 nationwide Comprehensive Food Security and Vulnerability Analysis (CFSVA) 
conducted by WFP2 concluded that the highest percentage of food insecure households (64 percent) at a national level reside 
in South Kivu, of which 14 percent are classified as severely food insecure (Murphy et al. 2015; WFP 2014b). The assessment 
also revealed that Katanga province falls after South Kivu with an estimated 57 percent of households described as food 
insecure, of which 16 percent were categorized as severely food insecure. North Kivu also ranks high as a food insecure 
province, with the CFSVA analysis noting that 49 percent of households were food insecure, of which 13 percent were severely 
food insecure. 

3.1 Household Food Sources 

At a national level, 67 percent of all household income is used for food 
purchases, with the poorest households dedicating over 70 percent of income 
to food expenditure (WFP 2014b). Disaggregation by province and wealth 
group points to some variation in market dependence, which must be 
considered carefully given the complex overlap and variation between 
livelihoods zones, seasonal factors, marketing systems, conflict and 
displacement, and agricultural production within and between provinces 
(Figure 3).  

Reflecting national averages, poor and very poor households in the eastern 
DRC are heavily dependent on markets to meet their staple food needs, 
although the duration in terms of months, and degree, in terms of quantity, 
varies by livelihood zone and province. Figure 3 points to the highest levels of 
market dependence (in terms of months of purchase) in southwestern 
Katanga, and along the eastern borders of North and South Kivu, and 
Orientale provinces. These areas are also historically conflict-affected. In 
eastern cross-border areas, this may also reflect a broadly decreasing trend in 
household agricultural production as a primary livelihoods strategy in favor of 
mining and other activities that are more readily pursued in the context of 
frequent internal displacement and protracted insecurity. FEWS NET (2015) 
points to the relationship between increased mining and agricultural 

                                                      
2 WFP describes severe food insecurity as, “households with poor food consumption” and ii) “households with borderline food consumption but in the 

lowest wealth tercile and in the most severe coping strategy index tercile.” 

Figure 2. Percent of food source by wealth group, national 

average 

 
Source: WFP CFSVA 2011-2012 

Figure 3. Months of market purchase of 

very poor households, by province 

 
Source: FEWS NET Market Fundamentals, 2015 

(author calculations) 
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production in conflict-affected areas as a key information gap in the research, which may also have implications for considering 
the severity of plant disease on food security in these areas. 

Household food production comprises a greater share of household food sources among poorer households than among 
wealthier households. WFP (2014) notes that heavy reliance on own food production is correlated overall with higher poverty 
levels, and that just over half (52 percent) of poor household food consumption is derived from subsistence production of 
staple foods. Overall, WFP asserts that crop production is the primary food source among poorer households, with market 
purchase comprising a lesser share (40 percent) of food needs. This generality, however, masks variations at the provincial 
level. For example, approximately 33 percent of food consumed by households in Katanga province was sourced primarily at 
the market, in contrast to more comparatively wealthy provinces such as South and North Kivu, where 68 percent and 66 
percent of households’ food came from the market (WFP 2014; Murphy et al. 2015).  

At a national level, favorable climate 
supports year-round production of 
agricultural commodities, including 
food and cash crops as well as pasture. 
Continuous rainfall throughout the 
year, alternating in southern and 
northern areas, promotes constant 
cultivation of staple crops. Nation-
wide maize and cassava are primary 
staples that are grown nearly 
everywhere. Eastern DRC produces a 
variety of other crops for 
consumption and sale, including dry 
beans and potatoes, rice, and maize 
(FEWS NET 2015) (Figure 4). Crop 

diversity is of particular note in the Kivus (which have also experienced major loss in banana crops due to banana wilt), where 
diverse production output and linkages with equally diverse regional markets, suggest that provincial-level food availability is 
generally not a concern. However, this observation appears to contradict food security indicators and poverty rates in these 
provinces (FEWS NET 2015). Market access, agricultural production and self-sufficiency, and harvesting calendars are variable 
at the provincial level and within and across livelihood zones; therefore, consumption patterns and the degree of year-round 
food availability are more difficult to generalize throughout the region as a whole.3  

3.2 Cassava and Bananas as a Food Source 

Cassava is arguably the most important staple food commodity 
at a national and regional level. To illustrate the importance on 
an individual level, the average Congolese consumes cassava 
nearly every day (6.5 days of the week) (WFP 2014b), equating 
to roughly 453 kg of fresh cassava (145 kg of cassava flour 
equivalent) per year (Mbago-Bhunu and Lotombe-Bolema 
2012). Additionally, this tuber accounts for an average of 55 
percent of per-capita caloric consumption, with even higher 
consumption rates in rural areas (Humpal et al. 2011). 
Provinces in Eastern DRC generally consume cassava as a 
primary staple, although some areas consume a greater portion 
of cereals. 

Cassava is marketed and consumed in various forms, including 
raw roots, raw cassava leaves, cossette (dried chips), cassava flour, and chikwangwe (cassava paste wrapped in leaves and 

                                                      
3 The 2015 FEWS NET DRC Market Fundamentals Report notes that eastern DRC is highly dynamic and that consumption patterns and adaptive strategies are 

difficult to generalize. Therefore, more detailed verification of patterns and trends is critical. The report cites the example that the consumption patterns of 
local populations of a given area may be considerably different from those of displaced populations residing in the same geographic area at a given point in 
time, and that consumption patterns differ across livelihood zones. Further research on this point, particularly as it relates to risk aversion strategies to replace 
banana and cassava crop losses, is recommended. 

 

Figure 4. Smallholder crop production in Kivus and Tanganyika (Katanga) 

 
Source: Mercy Corps 2012; ADRA 2012/2013, FFH 2012, in USAID/FFP Food Security Desk Review 
November, 2015,  

Figure 5. Food expenditure (percent) on cereals and tubers, 

by province 

 
Source: WFP CFSVA 2011-2012 
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steamed). Additionally, cassava may be processed into various consumable byproducts, including unfermented flour (for 
baking, pastry, and biscuits), pulp, chips, and for industrial use in the production of alcohol and ethanol (for biofuel) (Mbago-
Bhunu and Lotombe-Bolema 2012). Cassava leaves are relatively rich in protein and nutrients (iron, calcium, vitamins A and C), 
and highly valued (Ingbabona, W. et al. 2011). Perhaps most relevant to food security at the household level, cassava tubers 
provide an important supplement to household diets during the lean season (which varies according to livelihood zone and 
local agro-climatology), and may act as a substitute for more expensive staples, particularly in areas such as Katanga Province 
where maize is a favorite but more expensive staple. Overall, cassava plays a critical role as a reliable, adaptable and nutritious 
year-round staple for household consumption, and an affordable lean season substitute or supplementary source of calories. 

Bananas, depending on the variety, may be cooked (boiled, 
fried, roasted), consumed for dessert, processed into juice (as 
a milk substitute for children) and banana wine and beer, or 
milled into banana flour for a nutrient-rich energy source 
(Ndungo et al. 2008). All varieties are widely consumed as a 
primary and complementary staple across the country, and 
are of significance to food security and livelihoods, especially 
in North and South Kivu. Bananas are a considerable source of 
energy, vitamins (A, B1, B2, B6, C, E), and mineral salts 
(Calcium, Iron, Magnesium, and Potassium) (Ndungo et al. 
2008), and, according to Mastaki (2006), provide a tenth of 
caloric input after cassava. Mastaki (2006) notes that bananas 
provide up to 17 percent of the protein intake in South Kivu.  

Broadly, bananas may be categorized as cooking bananas, 
plantains, and sweet bananas (Ekesa 2012), with some 
varieties designated for beer brewing. Plantains comprise 
roughly half of the banana production, with beer bananas and 
sweet bananas accounting for the remainder. Despite the 
relative importance of plantain production compared to other 
banana types, the cooking variety of banana is the most 
widely consumed as plantains generally play a more 
important role in income generation (see next section). All 
three categories of bananas are cultivated throughout the 
region, but may contribute differently to local and provincial 
diets and livelihoods strategies. Sweet/cooking bananas are 
staples in Orientale and North/South Kivu provinces, 
extending to the north Katanga districts of Kalemie and Moba, 
where large familial plantations are operational. Plantains are 
produced primarily in North Kivu but can also be consumed in 
the south, and are a staple for cooking with rice and beans.4  

3.3 Cassava and Bananas as an Income Source 

Both cassava and banana play an important role in income generation. The overall proportion of each crop in terms of 
importance to food consumption versus income generation varies within and between provinces. However, cassava is 
consistently described as a primary, essential staple crop across the entire region,5 whereas bananas are more frequently 
described as a supplementary staple and have significant income earning value, particularly in the Kivus. In South Kivu, for 
example, bananas and derived products provide about 80 percent of income through sale in either raw or processed (banana 
beer) form (Food for the Hungry 2013). Additionally, banana beer production is an important source of income among women 
in North Kivu (Mathys and Remancus 2010). In other provinces throughout the region and nationally, bananas and plantains 
are also sold as cash crops (Fintrac 2010). 

                                                      
4 In the Kivu region, both plantains and bananas are planted on about half the land devoted to agriculture and are considered a principal staple. 
5 USAID/FANTA III notes that the relative transaction costs associated with cassava marketing render this crop as a less attractive option for market purchase 

when compared to the cost of other staple cereals such as wheat, maize or rice, depending on the region. 

Figure 6. Consumption of banana types in North and South 

Kivu 

 
Source: Ekesa et al. 2012 

Figure 7. Frequency of banana consumption within a one 

week period in North and South Kivu 

 
Source: Ekesa et al. 2012 
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Van Damme emphasizes: "the economic role of bananas which serve as farmers’ `bank accounts’ for unexpected or major 
expenses (such as payment of school fees) and their role in agriculture: bananas aid soil fertility and help prevent soil erosion" 
(IRIN 2012). Value chain analysis for South Kivu and Katanga points to the high profitability of bananas, despite the fact that 
the crop cycle lasts 13–16 months, compared to 3–6 months for maize (Food for the Hungry and IITA 2013). 

3.3 Trade and Marketing 

The eastern DRC sits at the crossroads of key trade networks (both formal, and 
informal) with Burundi and Rwanda (Kivus), Uganda (Kivus and Orientale), 
Zambia and Tanzania (Katanga). Orientale Province makes the greatest 
contribution to aggregate national supply of cassava, with Katanga Province 
also contributing significantly to national cassava production (FEWS NET 
2015). Cassava may be traded and marketed at many levels, including farm-
gate sales, village markets assembling, wholesaling in urban centers, and 
retailing. Cassava remains a marketable food commodity in much of the 
region, although the distances over which dried cassava are traded are limited 
(FEWS NET 2015). Specific data regarding flow volumes is not available; 
however, some general observations regarding the trends and movement of 
staple foods can be asserted. Cassava is typically transported from producing 
regions (including Bandudu, Equateur, Katanga, and Orientale provinces) to 
Kinshasa, the Kasais, and North Kivu where demand exceeds production 
levels.  

 

 

Figure 9. North and South Kivu Provinces banana production and trade flow map 

Source: FEWS NET DRC Market Fundamentals (2015) 

Though bananas play a key role in household food security (as a nutritious staple) and in livelihoods (as a lucrative cash crop 
and processed food), it is important to note that BXW has had a dramatic impact on household consumption, production, and 
marketing of bananas, especially in the Kivus. USAID/ACDI VOCA (O’Donnell, Cook, and Magistro 2015) notes that the once 
vibrant local trade in bananas and banana products has been severely impacted by BXW, to the degree that rebuilding the 
banana marketing potential is not a viable option, despite strong local demand for bananas. All four types of bananas, and 
particularly plantains, are in high demand in domestic (including urban) markets; however, local banana trade has been crippled 

Figure 8. Average Cassava Production 

(MT) from 2005-2011 

 
Source: FEWS NET DRC Market Fundamentals (2015) 



FEWS NET DRC Plant Disease Report May 2017 

 

12 

by crop losses and remains limited by production inefficiencies (primitive cultivation, an extended crop cycle and limited 
coordination among supply chain actors) and widespread outbreaks of banana wilt and banana bunchy top virus (Murphy et 
al. 2015). Locally produced bananas are generally uncompetitive on a large scale, especially where they are competing with 
imported banana products from production zones in Rwanda. The dominance of imported bananas to some domestic markets 
in DRC is somewhat explained by the perishability of bananas and complex marketing routes between banana producing 
regions and other regions within DRC, but also points to the impact of banana wilt on provincial production and marketing of 
bananas as a profitable crop (O’Donnell, Cook, and Magistro 2015).  
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4. Plant Disease in Eastern DRC  

Plant diseases, including Cassava Mosaic Disease, Cassava Brown Streak, and Banana Xanthomonas Wilt, have become more 
or less endemic in some areas of Eastern DRC. The literature focuses heavily on the impact of BXW in North and South Kivu, 
where banana production losses across all varieties have had an acute impact on local economies and household livelihoods at 
various points since the disease was first discovered in 2001. Overall, the risk of contamination, transmission, and subsequent 
losses of food and income sources due to these diseases can be collectively linked to multiple factors. These include poor 
cultivation practices, lack of suitable post-harvest technology, limited depth and dissemination of research, the reduction of 
cultivated areas (resulting in higher potential for use of contaminated production space), the continued use of vulnerable local 
crop cultivars,6 and inadequate phyto-sanitation practices. While generalizations can be made regarding the drivers of disease 
proliferation, the nuances and impact of each plant disease are also key to shaping mitigation strategies and risk reduction 
practices that will be adopted by local farmers. 

 Cassava Mosaic Disease (CMD) 

Since the original identification of mosaic disease as a potential threat to crop production, perceptions regarding the impact of 
CMD have been varied. Cassava mosaic was not understood to have major implications on cassava production or food security 
until the late 1980s, in the wake of an epidemic in north-central Uganda that rapidly spread to areas in East and Central Africa, 
resulting in devastating production losses in affected areas (Ntawuruhunga et al. 2007). 

Infection and Symptoms: CMD is caused by cassava mosaic 
geminiviruses (Family Geminiviridae: Genus Begomovirus) (Bock 
and Woods 1983; Swanson and Harrison 1994; Thresh et al., 
1998c), two species 7  of which are prevalent in Africa, African 
cassava mosaic virus (ACMV) and East African cassava mosaic virus 
(EACMV) (Swanson and Harrison 1994; Legg 1999). The 
symptomology of cassava mosaic disease when plants are infected 
includes a green to yellow mosaic of affected leaves and leaf 
distortion. Other symptoms associated with CMD include 
misshapen and twisted leaflets, and an overall decrease in the size 
of leaves and plants. Plants affected by CMD typically produce less 
tubers, or no tubers, depending on how severe the infection is and 
how old the plant is when infection occurs (Bisimwa, Walangululu, 
and Bragard 2015; Alabi, Kumar, and Naidu 2011). The vulnerability 
of particular strains of cassava to CMD can be tied to several 
factors, including: micro-environmental conditions (for example, 
lower altitude is correlated with higher infection rates), infection 
period and age of the infected plant,8 the natural or engineered 
resistance of the specific cultivar, how many CMD viruses are 
present in the plant, cultivation system and farming practices, and 
the use of various propagation materials such as cuttings.  

Transmission and Impact: CMD viruses are transmitted through 
planting of infected cuttings (from the stem) or via airborne vectors, specifically, the White Fly (Bock and Woods 1983). Other 
transmission mechanisms include the spread of the virus through contaminated tools, for example, when the virus comes into 
contact with hoes and/or machetes and then spreads to other plants touched by the tool. Transmission through infected 
cuttings is a critical factor, as most local and informal exchanges and purchases of cuttings take place among community 
members. Banganigwa (2011) illustrates this point and asserts that, in Bunia (Orientale province), 30 percent of the cuttings 
used by Congolese farmers for planting stock come from the same plantation, 20 percent from fields of near neighbors, and 
11.25 percent from cuttings from distant plantations with little understanding or verification of phytosanitary practices. When 
cuttings from an infected plant are replanted, symptoms appear quickly and provide an initial infection source from which 
whiteflies can spread the disease to neighboring plants (Alabi, Kumar, and Naidu 2011). The Great Lakes Cassava Initiative 

                                                      
6 “Cultivar” refers to a plant variety that has been purposefully produced by selective breeding. 
7 Alabi, Kumar, and Naidu (2011) note a total of nine distinct CMD viruses, seven of which are endemic to Africa. 
8 One study reviewed by Bisimwa, Walangululu, and Bragard (2015) examines factors affecting yield in plants infected by CMD.  

Figure 10. Severity of CMD infection transmitted 

by cutting 

 
Source: IITA GLCI 2009 Cassava Disease Surveillance Survey 

Note : The infection rates are most significant in districts shown with a 
yellow star including Beni, Lubero and Uvira in DRC, Bukombe, Kibaha and 

Mkuranga in Tanzania and Busia, Kakamega and Nyando in Kenya  
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(GLCI) CMD surveillance map represented in Figure 10 presents the percentage of plants infected via planting material derived 
from infected mother plants. Infection rates are most significant in districts that have high levels of both cutting and whitefly 
infection, including Beni, Lubero, and Uvira in the DRC.  

The literature notes that the impact of CMD on crop yield ranges from minimal to total losses; factors affecting the degree of 
loss include the variety of the cassava that is cultivated, as well as various environmental conditions (Muimba-Kankolongo and 
Phuti 1987; OtimNape et al. 1993),9 including altitude and wind.10 The 2015 study reviewed by Bisimwa, Walangululu, and 
Bragard revealed differences in the impact on yields depending on when the plant was infected, in terms of weeks after 
planting, or WAP. The study results indicated that when plants are infected within 0-12 weeks of WAP, cassava yield losses, 
regardless of ecosystem, ranged from 77.5 percent to over 90 percent. Plants infected within 12-24 WAP posted slightly higher 
yields with associated percentages of yield loss varying from 44.9 percent to 76 percent in high altitude locations and 58 percent 
to 80 percent in low altitude areas. The same study reports the highest yield losses in lower altitudes where EACMV and dual 
infections were more commonly observed (Bisimwa, Walangululu, and Bragard 2015).  

Up-to-date and accurate assessments of current yield losses due to CMD in the eastern DRC are not readily available. An IITA 
pest and disease survey conducted in 10 districts in 2007 noted that CMD is the most significant constraint to cassava 
production and pointed to a significant spread of the disease within South Kivu (with the most rapid spread occurred in Uvira 
District), and from South Kivu to northern Katanga and in areas around the shores of Lake Tanganyika (Obonoyo et al. 2007). 
To provide some more refined orientation as to the broad, estimated impact of CMD on cassava production, field consultations 
conducted by Vwima Ngezirabona (2015)11 indicated that cassava mosaic was the primary cause of lower than expected yields 
in 2014 across all provinces. His estimates suggest that, when compared to expected yields at the provincial level, actual yields 
were only 62.5 percent in South Kivu, 58.6 percent in North Kivu, 50 percent in Orientale Province, 80 percent in Maniema, and 
37.1 percent in Katanga. Ngezirabona does not provide specific disaggregation of districts or zones that were most affected by 
the losses. This data has not been otherwise verified or analyzed to determine other factors that might also have contributed 
to losses and therefore should be considered with caution. It is also important to note that yield is but one of the impacts that 
CMD may have on cassava production and plant health. Ngezirabona (2015) compiled data from South Kivu regarding the 
impact of cassava mosaic on other aspects of plant health and subsequently, the value of the produced tubers in terms of 
marketability and consumption. Table 2 provides additional insight as to the greater impact of the disease on this important 
food crop, and suggests a varied impact of CMD on cassava tubers. 

Table 2. Impact of Cassava Mosaic Disease on Tuber Health 

Agro ecology Period of Infection 
Tuber Weight 

(kg) 
Tuber Diameter 

(cm) 
Number of 

Tubers 
Tuber Length 

(cm) 
Severity 

Score 

  
High Altitude 
  

Early Infection (0-12) 0,1-0,17 3,43-4,26 0,85-2,33 16,43-17,1 3- 4 

Mid-way infection (13-24) 0,17 -0,76 4,23- 5,87 1,53-2,67 21,14-23,29 2 - 3 

Healthy cutting 0,54- 2,67 5,43-7,63 4,63-5 30-33,86 1 

  
Lower Altitude 
  

Early Infection (0-12) 0,15- 0,43 5,37-5,71 0,67-1,7 21,43 4 

Mid-way infection (13-24) 0,27-2,27 7,36- 8,09 1,54-5,17 31,71-33,57 3 

Healthy cutting 1,4-5,4 9-9,64 4,63-9,1 43,14-45,29 1 

Source: Bisimwa 2012 

Incidence and Severity:12 (Campbell and Neher 1994) Cassava mosaic disease is widespread in the eastern DRC and the Great 
Lakes region as a whole. Typically, local cassava cultivars are more susceptible to the disease, and incidence rates tend to be 
higher than in improved or modified cassava varieties. CMD incidence observed in local cultivars (Pamitu, Bumbafu, Mikalasa, 
Abude) varies between 4.75 percent and 22 percent, whereas the incidence in improved strains such as Sawasawa is around 
4.5 percent or less in the farming areas of Bunia and environs. (Alimasi Banganingwa 2011, corroborating Alimasi Banganingwa, 

                                                      
9 Cited in Ntawuruhunga, P. et al. 2007. 
10 Alabi, Kumar, and Naidu (2011) explain that the direction of wind and the respective location of the farm might expose cassava plants and cuttings to a 
higher risk of primary infection as whiteflies may be moved more quickly through wind to new plants.  
11 This information was recorded by the primary consultant originally enlisted by FEWS NET to complete this review. 
12 For the purposes of this review, definitions of plant disease incidence and severity have been adopted from the University of Sydney, 2003 Plant Pathology 
review, corroborated by Campbell and Neher. Incidence refers to the proportion of a plant community that is diseased (including plants, and primary and/or 
secondary root systems). Severity refers to the proportion of plant area that is affected relative to the total area or volume. Campbell and Neher (1994) note 
that precise measurements, particularly in root crops, is difficult due to human error and subjectivity, and obtaining sufficient samples. Disease prevalence 
further describes a percentage or proportion of fields or area affected, as an extension of incidence (Campbell and Neher). 
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2011 and Kalonji 2008). Bisimwa et al. (2015) note that incidence and severity are likely to be higher when the plant is infected 
by more than one CMD virus, and/or the more aggressive EACMV-Uganda (EACMV-UG) strain. 

Thresh and Cooter (2005) make the distinction between three categories of CMD incidence (of which prevalence can be 
considered an extension that refers to a specific proportion of a planted area). Epidemic, endemic, and benign categories point 
to the root cause of the infection and have potential implications for food security and control measures. When CMD incidence 
(number of plants affected) reaches an “epidemic” level, the authors note that this is both indicative of a rapid transmission by 
vector (whitefly), which has an immediate, widespread, and frequently catastrophic impact on food security. In the latter 
degree of incidence, farmers may be compelled to select replacement crops or invest in alternative risk aversion strategies. 
According to the research (Thresh and Cooter 2005), where CMD is classified as ‘endemic,’ the disease may be widespread, but 
the severity (proportion of an individual plant affected by the disease) is relatively minor or moderate, with mild symptomology, 
and infection rates do not shift dramatically from year to year. This level of incidence is linked to transmission through infected 
plant cuttings, with a resulting level of crop loss that is not alarming or catastrophic from the farmer standpoint, i.e., control 
measures are not viewed as critical or necessary. Where incidence is “benign,” incidence rates do not exceed 25 percent and 
have little impact on food security and cassava production.13 Figure 11 provides an overview of both incidence and severity of 
CMD across the Great Lakes region, with data compiled by the 2010 Cassava Disease Survey conducted by the Great Lakes 
Cassava Initiative.  

Figure 11. Cassava Mosaic Disease incidence and severity in Great Lakes Region14 

  
Source: IITA GLCI 2009 Cassava Disease Surveillance Survey 

GLCI asserts that, as of 2010, the areas of highest incidence include the Rift Valley zone in eastern DRC, Burundi, and Tanzania. 
These areas, according to the maps in Figure 11, also align with the zones where CMD severity is highest. Severity is correlated 
with the pandemic spread of the CMD virus variant, EACMV-UG.  

Cassava Brown Streak Disease (CBSD) 

Two viruses, Cassava Brown Streak Virus and Ugandan Cassava Brown Streak Virus (UCBSV) are the two causal agents of CBSD. 
Until 2011, no laboratory results had confirmed that cassava brown streak disease is present in the eastern part of the DRC. 
Mulimbi et al. (2012) note that symptoms of the disease were first observed in Lubero District (North Kivu), with laboratory 
tests confirming that the plants were positive for UCBSV, but not for Cassava Brown Streak Disease (Mulimbi et al. 2012). FAO 
reports that CSBD symptoms have been observed in border areas such as the Ruzizi Plain, Fizi (South Kivu), Lubero, Rutshuru 
(North Kivu).  

 

                                                      
13 Thresh and Cooter make general categorizations and apply them to specific country contexts; Eastern DRC is not explicitly mentioned or categorized under 
any of these general descriptions or incidence levels. 
14 GLCI acknowledges that the data collection methodology in Rwanda was different that in other countries in the region, noting that the data collected is not 
comparable with other surveillance data. This may explain the absence of Rwanda mapping. 
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Infection and Symptoms: CBSD is unique from other plant viruses in 
that it typically affects mature or nearly mature leaves, but not 
immature leaves. The disease is identified by a yellow or necrotic 
vein banding which may enlarge and merge or overlap to form 
larger, yellow patches (CAB International 2015). Symptoms may 
also appear in the tuberous roots, whereby the root contains darker 
brown, necrotic areas and are of smaller size than a healthy root. 
The lesions resulting from CBSD also catalyze post-harvest spoiling 
of the crop. Symptoms appearing on leaves and stems may be 
mutually exclusive, i.e., symptoms can appear in one without 
appearing in the other. Killocks et al. (1996) cite an example from 
southern Tanzania, where 21 percent of plants that presented with 
leaf symptoms never developed root necrosis (CAB International 
2015). The severity and presentation of symptoms on leaves versus 
root systems are highly dependent on the plant variety: some 
cassava plants or varieties do not show symptoms on leaves nor 
tubers; other varieties may only express symptoms on leaves and 
not on roots; while others show symptoms on roots only. The 
symptoms may appear and disappear in young plants, but appear 
again in cassava plants at a later stage (TECA/FAO). 

Transmission and Impact: Transmission of CBSD is similar to CMD in 
that infected plant cuttings, infected farming tools, and whitefly 
vectors are considered primary mechanisms by which the disease 
can spread. However, Ntawuruhunga and Legg (2007) acknowledge 
that poor understanding of what the virus is, how it causes disease 
in plants, and how it spreads are constraints to controlling and 
managing the disease and note a need for more long-term research 
to support better understanding of how to combat and prevent 
outbreaks. 

The growth and yield of sensitive varieties are severely affected as there is extensive dieback of the stems, and the tuberous 
roots develop extensive necrosis and rot to such an extent that they are unusable. The literature notes that the most severe 
outbreaks can destroy 100 percent of plants in a given area; however, the full impact of the disease on the utility of the cassava 
plant appears to vary according to plant variety and length of infection (i.e., the time an infected plant stays in the ground). 
Field trials have shown that CBSD can decrease root yields of the most sensitive varieties by 70 percent and induce necrosis of 
roots which renders them unsalable (Hillocks et al. 2001). Tolerant varieties are much less severely affected and there is little 
effect on root yield or quality (CAB International 2015).  

Incidence and Prevalence: Because CBSD is relatively new to the DRC, and because formal confirmation of the disease in the 
DRC is pending, detailed information regarding the incidence and severity in cassava crops is limited. In North Kivu where 
UCBSV was observed in 2011, Mulimbi et al. (2012) report that UCSBV-induced CBSD was only detected in Lubero and Beni 
Districts of North Kivu and that the highest recorded prevalence rate of the farmer fields surveyed in these areas was just over 
18 percent. These planted areas were also part of a surveillance effort managed by GLCI at the time of the reported findings. 
Finally, Ntawuruhunga and Legg (2007) assert that incidence and severity are greatest in cassava varieties that have been bred 
to be resistant to cassava mosaic disease, although this observation has been observed in CSBD in Uganda, not in Eastern DRC, 
specifically.  

Banana Xanthomonas Wilt 

Historically, Banana Xanthomonas Wilt has presented prominently in Eastern Africa, particularly Uganda and Ethiopia, as well 
as in the northeastern corner of DRC (ProMusa). The first noted observations of Banana Wilt in the DRC were made by farmers 
in North Kivu in 2001; however, the presence of the disease was not officially confirmed in the region until 2004, in a higher 
altitude locality within the Masisi territory of North Kivu (Ndungo and Kijana 2004), where rainfall averages are up to 1,500 mm 
per year (ProMusa;  Ndungo, Fiaboe, and Mwangi 2008). Early reports suggested that during the first year of BXW, the disease 
spread slowly, expanding from one plantation in 2001 to villages within a 10km radius after four years (Ndungo et al. 2005; 
Ndungo, Fiaboe, and Mwangi 2008). 

Figure 12. CBSD Incidence in the Great Lakes Region 

 
Source: Crisis Control Project 2007 

Authors note that the red zone is the area recognized as the primary 
new CBSD-affected area; red spots indicate new reports of CBSD. 
Recent spread of CBSD in Uganda has occurred since 2004. CBSD is 
endemic to coastal zones of Kenya, Tanzania and Mozambique and 
at the time of this survey, had not yet been formally identified in 
Eastern DRC. 
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Research has pointed to greater 
likelihood of proliferation in moist 
environments. Scientific studies 
simulating the effect of prolonged leaf 
wetness on the infection process have 
shown that moisture on leaves is an 
important factor in Xanthomonas 
spread as well as survival and 
establishment on a plant (Mwangi et 
al., 2006; Ndungo, Fiaboe, and Mwangi 
2008). This is relevant to the agro-
ecology of eastern DRC, where altitudes are high and rainy conditions are prevalent, as seen in Figure 13. 

Infection and Symptoms: Banana Wilt presents as dry banana leaves, 
premature ripening of the fruit, a yellow fluid emerging from the trunk of 
banana trees, and a hardening and darkening of bananas, which ultimately 
makes them inedible (IRIN News 2012). Death of the plant and rotting/spoiled 
fruit are the eventual outcomes of BXW. In flowering plants, initial indicators 
of transmission by vectors are a drying rot and blackening of the male bud 
that start with the outer bracts (the enclosure around a male bud) and 
eventually extend to the rachis, or the part between the male bud and the last 
hand of fruit. Subsequently, fruit ripens unevenly and prematurely, turning 
from green to yellow and black rapidly (ProMusa). 

Transmission and Impact: Insects, farm tools, and infected suckers (new 
shoots) and other planting material (infected mats and stems, and other 
portions of the plant used for mulching) are the main agents of transmission, 
although the relative role of each in perpetuating infection and spreading the 
disease depends on the management practices being applied, the type of 
cultivar and agro-ecological conditions (ProMusa). Other key factors for 
disease spread are an abundance of susceptible cultivars, a suitable 
environment for insect vectors, long-distance, and cross-border trade in 
bananas (which transports infected cuttings, fruit, equipment, etc. from one 
locale to another), lack of knowledge on disease diagnosis and management, 
and cultural practices that inadvertently spread disease (Mwangi and Nakato 
2009). Soilborne Xanthomonas can also infect plants through roots, and 
penetration can be enhanced by injuries caused mechanically or nematodes 
and weevils (Mwangi et al. 2006). Transmission from plant to plant can occur 
rapidly; farmers interviewed in a 2008 survey in Eastern DRC noted that total 
devastation of a banana plantation can occur within six months of the beginning of the outbreak (Ndungo 2006). 

A critical factor in the transmission of the wilt virus lies in the male bud of the banana plant. Varieties that have dehiscent15, or 
“splitting” male buds are vulnerable to insect transmission through tissue scars that remain once the male flowers drop off the 
plant, although dehiscent male flowers have been observed to reduce infection. According to Biruma et al. (2007), banana 
varieties that have persistent male flowers and bracts do not typically get infected through the male flowers (Biruma et al., 
2007; Mwangi and Nakato 2009). The presence of plants that are infected before flowering is indicative of non-vector 
transmission (Ndungo, Fiaboe, and Mwangi 2008). Mwangi goes on to note that symptoms initiating at the male buds are a 
good indicator of transmission by insect vectors. 

Studies point to different correlations between BXW and altitude, incorporating other factors such as the proliferation of 
vectors, animals, moisture, and settled population densities as contributing to transmission rates and incidence at lower, mid-
level, and higher altitudes. Studies have been carried out to examine ecological factors that influence spread of BXW at mid 
altitudes in Uganda (800–1500 masl) and at high altitudes in DRC (>1800 masl) (Mwangi et al. 2006). As an example of altitude 
as a transmission factor, the literature points to lower transmission rates in the highland areas of South Kivu. In this area, east 

                                                      
15 Refers to a split along a natural line of weakness, allowing the bud of a plant to open to release its contents. 

Figure 13. Rainfall, temperature, and altitude: Kivus and Katanga 

 
Source : Ministere de l’Agriculture, RDC 2009. Etude du secteur agricole. Rapport bilan diagnostic et 

note d’orientation (in FFP VCA report 2015). 

Figure 14. Banana plant morphology 

 
Source: Promusa website 

In the above image, the true stem is represented in 
blue inside pseudostem. The clump formed by the 

fruit-bearing parent plant, its suckers and the rhizome 
is called a mat. 
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African highland banana types dominate, browse animal populations are lower, and insect vector activity is low, thus banana 
wilt spreads more slowly. Another study reviewed by Mwaingi et al. (2006) shows that moisture on the leaves of the banana 
plant increases susceptibility to rapid infection of XBW (Mwangi et al. 2006). Mwaingi et al. (2006) note that extended 
precipitation and overcast weather associated with higher altitudes both increases the relative humidity and reduces 
evaporation, meaning that plants remain wet for longer periods of time. In summary, the relationship between altitude and 
transmission rates or causes is variable and should be considered in light of climatic and environmental, as well as demographic 
factors. 

Incidence and Severity: Based on data gleaned from consultation with farmers in 2006-2007, the incidence rate, referring to 
the overall proportion of plants impacted in a plant community, of banana wilt, was significant across East and Central African 
countries overall, and greater than 65 percent in surveyed areas within eastern DRC, at the time of the research (2007) (Mwangi 
and Nakato 2009). Incidence maps produced by FAO (Figures 15 and 16) indicate a significant proliferation of XBW from 2001 
to 2013 in the eastern DRC, particularly in North and South Kivu, along the border areas. According to Manyong et al., BXW 
incidence and severity are both strongly and positively correlated (2008), and a slight negative correlation is observed between 
BXW and altitude, possibly due to insects thriving in lower altitudes. Manyong also suggests a scant positive correlation 
between incidence and the percentage of cultivated land, which can be explained by a higher chance of infection between 
adjacent areas of cultivation (Bouwmeester et al. 2010).  

Figure 15. Incidence of Banana Bacterial Wilt, 2001 Figure 16. Incidence of Banana Bacterial Wilt, 2013 

  
Source: Regional Platform on Plant pest and diseases, FAO, 2014 
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5. Farming Practices: Constraints in the Management of Plant Disease 

Agricultural production in Eastern Congo is largely subsistence-
based and informal, with 90 percent of the sector supported by 
small-scale, household activities, and the majority of households 
cultivating staple crops on small parcels. Due to population growth, 
land is over-cropped, and statistics from the Provincial Inspectorate 
of Agriculture, Fisheries and Livestock indicate that more than 86 
percent of domestic farms in South Kivu cultivate on less than .45 
hectares (O’Donnell, Cook, and Magistro 2015). Traditional 
cultivation systems for banana and cassava are generally slash and 
burn practices, which are inefficient, enable transmission of 
disease vectors (via tools and soils), and result in poor yields, even 
when compared to global and continental averages. Low 
production rates are also compounded by pests and endemic plant 
diseases (bacterial wilt, mosaic, and cassava brown streak disease), 
which continue to significantly impact local farming.  

Banana production: More than 70 percent of bananas and plantains produced in DRC are grown in South Kivu, North Kivu, and 
Orientale provinces. The type of banana cultivated is highly dependent on altitude. Most production between 1,200–2,000m 
is cooking bananas (45 percent), processed into food. At this elevation range, juicing bananas are a close second (35 percent) 
and are used for wine and beer making, and for income generation from the sale of these products. In lower altitudes (0–
1,200m) plantains are the dominant variety (85 percent) (Beed et al. 2010). In eastern DRC, a banana plantation typically 
equates to backyard farming activities (Civava et al. 2013), although five successive strata of farming activity can be categorized 
for household production (Civava et al. 2013).9 Civava (2013) describes characteristics particular to South Kivu highland farms, 
which include a dense banana production zone in close proximity to the home, fertilized with household organic waste, crop 
residues and manure. Moving outward from the home, the density of banana production decreases and intercropping 
increases, particularly colocasia, beans and corn. This area extends into tuber production (cassava and sweet potato), which 
transitions to pasture.  

The most commonly produced and locally preferred banana cultivar in the region is Pisang Awak (ABB), which occupies nearly 
75 percent of banana production zones in North Kivu Province. Locally referred to as Kisubi, this variety is primarily produced 
for use in making banana beer, a commodity that draws strong demand in local markets. Pisang Awak/Kisubi is also highly 
prone to banana wilt (Ndungo and Mwangi 2008).  

The literature suggests that waste, residues, and plant material from banana cultivation are useful in supporting other 
agricultural activities. Ndungo (2008) notes that banana byproducts (such as mulch and compost) play a role in cultivation, as 
these are used to support the development of nurseries where banana leaves are used for mulching and enhancing soil quality. 
Roose and Barthès (2001) also suggest that banana cultivation at the plantation level reduces soil erosion.8 The importance of 
banana plants in mitigating and/or preventing erosion is further noted by FAO (2011–2012) who found they prevented erosion 
in high-risk areas 16  and by Ndungo (2008), who describes that bananas enhance soil quality and prevent erosion when 
intercropped with coffee plants, a practice that also has demonstrated some benefit for coffee production.17 While the organic 
material and waste produced by banana plants may be used as fertilizers and to support the cultivation of other plants and 
staple crops, plant diseases referenced in this report may also be transmitted to other areas through these materials and 
byproducts and infect healthy plants and soils.  

Cassava production: Cassava is often intercropped; for example, in Bunia (Orientale province), more than 62 percent of the 
cassava fields are cultivated in combination with other crops, and less than 37 percent are grown in monoculture (Alimasi 
Banganigwa, 2011).15 Most systems entail mixed cropping of beans and legumes with cassava and cereal crops, and are 
cultivated in both highland and lowland areas, with garden crops grown near small waterways, such as streams and brooks 

                                                      
16 FAO (2011-2012) notes that intercropping with bananas prevents soil erosion in delicate ecosystems. Ndgungo et al. (2008) further describe the important 
role of banana crops in highland or hilly zones, where plants provide essential environmental protection services in shielding soil from erosion by water on the 
steep hillsides. 
17 CGIAR cites an IITA study, conducted in Uganda, describes multiple benefits of intercropping coffee and bananas. The article cites that the permanent canopy, 
root systems, and mulch from the banana plants prevent soil erosion and degradation in Uganda’s hilly landscape. CGIAR also asserts that planting banana 
trees in coffee fields can mitigate climate change by capturing CO2 from the air and through the mulch, enriching the soil’s carbon stocks and, and reducing 
temperatures in shaded areas under the canopy. 

Figure 17. Major Farming Systems and Crops 

 
Source: Bellmon Estimation, 2010 



FEWS NET DRC Plant Disease Report May 2017 

 

20 

(O’Donnell, Cook, and Magistro 2015) . According to Lokombe (2004), intercropping offers several key advantages, particularly 
lowering the incidence of disease by reducing vectors (Monde, 2011). Cultivation techniques commonly used to produce 
cassava include crop rotation and fallow management, careful selection of planting materials, intercropping, late planting in 
the rainy season (due to hardiness of the plants), spreading out the planting over several months, and continuous harvesting, 
as cassava is typically not harvested at once specific time during the year (Mbwika, Lukombo, and Mvuangi 2001).  

Production Constraints 

The agricultural sector in the eastern DRC faces many systemic, environmental, economic, and socio-political constraints 
despite great potential for the production of staple foods. In the context of plant disease, and ascertaining the actual impact 
of XBW and CMD on crop production, a review of general constraints is critical. In short, crop diseases, particularly XBW and 
CMD have critically impacted crop yields, production capacity, and food supplies; however, plant diseases are not necessarily 
the most prominent constraints to improved agricultural production of cassava and bananas. The literature agrees that crop 
diseases, especially CMD, BXW, Black Sigatoka and Fusarium Wilt, and Banana Bunchy Top Virus have decimated production of 
these crops since they were first identified in areas where they have proliferated (Murphy et al. 2015). However, endemic and 
structural obstacles within the agriculture sector, and especially, poorly understood risk management and mitigation 
techniques, preference for local plant varieties, traditional cultivation and marketing techniques have both directly impacted 
the volume and quality of crop production in the region and exacerbated the spread and impact of plant diseases. The 
intersection of existing risk factors and constraints within the agricultural sector, and the associated potential for transmission 
of plant diseases requires further attention and deconstruction in order to fully assess the role of various root causes of poor 
or compromised crop production in areas considered to be negatively affected by XBW and CMD. This section reviews some of 
the most prominent risk factors and constraints associated with agriculture production in the eastern DRC, and makes an effort 
to reference the role and/or impact of XBW and/or CMD in exacerbating the impact of these constraints on crop production.  

Low yield rates: Low yields are a culmination of other factors that are not necessarily caused by plant disease. In general, for 
cassava, productivity and yield rates vary according to strain of the tuber, with local strains typically underperforming compared 
to improved varieties. However, improved varieties are typically not mainstreamed into local farming communities outside of 
humanitarian or development programming, which is often a reflection of local preferences, mistrust, and overall limited access 
to improved varieties. Cassava yields may also be affected by poor quality or lack of inputs (including fertilizers and seeds), 
inefficient planting techniques, lack of irrigation, and poor soil quality.   

Low yield rates in the eastern DRC are also often associated with the devastation exacted by plant diseases on both cassava 
and bananas, as each disease may destroy entire crops, portions of crops, or portions of individual plants and tubers, as 
reviewed in previous sections. Locally preferred varieties are also much more susceptible to plant diseases in general, and 
community resistance to newer, improved varieties might be considered an overlapping risk factor for agricultural production. 
Bisimwa et al. (2015) assert that cassava mosaic affects yields differently according to climate and soil conditions, pointing to 
an exacerbating effect of CMD in particular environmental characteristics that may overlap with structural constraints in soil 
quality and rainfall, for example.  

Subsistence and small scale production: Among the greatest constraints and risk factors is the scale of crop production, 
reflected in the predominance of small, subsistence level farming. Rudimentary and outdated agricultural practices are also 
compounded by restrictive and often exclusionary land tenure frameworks that prevent households from expanding their 
productive potential. Under-exploitation of agricultural space and poor land tenure practices reinforce small-holder access to 
cropping areas, and more than half of household level subsistence farming occurs on is 0.2 hectares or smaller (Fintrac 2010). 
For example, land access is problematic in the Kivus due to population density and ownership of fertile space by a small number 
of wealthy landowners. Land is more readily available in the larger Katanga province, but ownership remains problematic due 
to contradictory customary and formal law, as well as competing mining interests assigned by the national government 
(Murphy et al. 2015). Lack of access to credit and investment capital, or the lack of technical and financial capacity to expand 
into more formalized farming systems also preclude most subsistence farming households from obtaining improved seed 
varieties and inputs (tools and fertilizers), acquiring labor and storage facilities, and marketing surplus produce or cash crops.  

The intersection of plant disease transmission and subsistence-level production is noteworthy. Small-scale farming, coupled 
with some level of informality in the sector in terms of poor land use and planning, exchange of cuttings and other planting 
material (mulch and fodder), and the free movement of small livestock also increase the likelihood of plant disease transmission 
via grazing animals, soil contamination, and infected tools or plant matter. Additionally, poor and ad hoc plantation 
management may create ideal conditions for the proliferation of XBW. For example, poorly managed plantations typically allow 
banana mats to grow in to crowded clusters of stems and leaves, which then leads to more humid, moist hosting environments 
for plant disease while creating natural transmission routes between plants.  
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Low technology and education: Agricultural practices throughout the eastern DRC employ low-technology planting and 
cultivation strategies. Labor intensive processing methods using traditional skills are predominant (Mbwika, Lukombo, and 
Mvuangi 2001). Poor access to technology and low levels of mechanization, compounded by lack of extension services and 
accessible technical training also prohibit increased yields, crop diversification, cultivation and harvest rates. In the eastern 
DRC, and relevant to both cassava and banana production, farmers incorporate little to no use of (quality) inputs, lack clean 
planting material and/or do not consistently use clean/uninfected planting material. Institutional reach via extension services 
is inconsistent and largely ineffective. 

Use of rudimentary planting and farming tools, and low levels of education and/or adoption of preventative planting and 
harvesting methods act as transmission vehicles for plant disease. Adherence to traditional techniques and the indiscriminate 
use of pangas and other basic cutting devices are well-documented as enhancing transmission rates of cassava and banana 
disease. While some methods for disease prevention and mitigation have been developed, farmers in some areas have not 
widely embraced XBW or cassava disease prevention strategies due to lack of understanding, poor training, or incorrect 
application of strategies. Extension agents rarely attempt to explain disease life cycles to farmers, which is critical to effective 
plant disease management (Sherwood and Bentley 1986). In short, poorly disseminated, selectively adopted mitigation and 
prevention methodologies that require some change in tool management, and strict oversight of planting material (cuttings, 
mulch) are also driving factors behind the rapid transmission and severity of both CMD and XBW. 

Quality of cuttings and local varieties: True seeds are typically used in breeding and variety development, particularly in terms 
of developing disease-resistant varieties. However, the quality of plant cuttings, and the adoption of improved and more 
disease resistant varieties remains an obstacle to agricultural production, as local varieties tend to be less resistant to some 
climatic conditions, and/or may be of lesser quality and lower yield potential than other engineered varieties. Culturally, 
farmers tend to gravitate towards traditional and local channels for the procurement of inputs, including seeds and cuttings. 
In this context, seed access is a relevant proxy for revealing the degree of dependence that farming communities demonstrate 
on informal and familiar marketing or exchange systems. In a 2012 seed assessment conducted in Katanga province, over 96 
percent of all seeds were obtained by “Friends and Kin,” described as important for vegetative propagated crops (such as 
cassava and sweet potato). This reliance on “trusted” and “familiar” systems and varieties has important implications for how 
cuttings (infected by disease or not) might move across communities and locations (Sperling 2012). Sperling’s assessment, 
focused in northern Katanga (Kalemie, Nyunzu), also reported that only 23 percent of farmers surveyed had obtained any new 
seed varieties in the previous five years, of which a large percentage (41 percent) were CMD-resistant cuttings provided largely 
by NGOs (77 percent by FAO) (Murphy et al. 2015). Only 6 percent of households surveyed purchased cassava planting materials 
from a more formal marketplace. SENASEM, at the time of the survey, was not active or officially operational to produce quality 
foundation seed in Katanga province, and the assessment also points to a near absence of any agro-dealers (in Nyunzu and 
Muhuya). Subsequent reliance on informal seed access systems (including cuttings) reinforces the widespread use of low or 
inconsistent quality of planting materials that are more prone to disease and infection. This is also the case in the Kivus, where 
foundation and breeder seeds of key varieties are not widely available, disseminated or marketed. 

Security, conflict, and cross-border movements: Insecurity in the eastern provinces has historically prevented any accurate 
assessment regarding the problematic impact and prevalence of plant diseases, as well as staging and activating comprehensive 
control measures (Legg 1999). Additionally, constant disruption due to armed conflict, displacement, return, and unsafe land 
areas are all limiting factors to agricultural production. For example, in South Kivu, an ongoing cycle of violence since the late 
1960s has limited farmers’ capacity to produce food and contributes to food insecurity (Cox 2011). Displaced and otherwise 
conflict-affected households are at higher risk of losing important assets, such as livestock, planting and input materials, and 
stored harvests or seeds. Inability to maintain or invest in agriculture in the long term reduces land use for agriculture, and/or 
may result in crops that are not harvested, destroyed or otherwise compromised by an unstable environment and low 
investment by subsistence farmers. Conflict and insecurity along border areas and marketing routes has also interrupted supply 
lines for inputs such as fertilizers (Civava, Malice, and Baudoin 2013), and prohibits institutional efforts to improve plant 
varieties, provide education and training, and monitor agricultural development. As reviewed earlier in this report, an 
increasing trend towards mining activities rather than pursuit of agricultural production in northeastern areas has noteworthy 
implications on crop production. 

The literature also notes a strong relationship between plant disease cross-border movements, both relating to civil insecurity 
and trade patterns. According to consultations with local stakeholders and informants, the origins of plant disease in the region 
may be partially explained by conflict-related population displacements across borders, along with materials between the east 
of the DRC and neighboring countries that have historically battled endemic plant diseases (e.g., Uganda, Tanzania). Similarly, 
the literature notes that plant diseases likely entered the DRC through marketing channels or military movement along eastern 
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borders. Vibrant informal trade in staple foods across eastern borders is well-documented, and associated with insufficient 
phyto-sanitary controls coupled with low plant disease literacy among the general mobile population. 
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6. Control Measures and Ongoing Initiatives 

Banana Wilt Control Measures 

Generally, at a regional level, the adoption of control measures has 
remained slow and more ad hoc than systematic, limiting the potential 
for the success of sustainable control of the disease. While some 
communities and farming groups have adopted and continue to practice 
control measures, by and large, these are sporadic and inconsistent. 
According to Joseph Hirsch (Beed et al. 2010), surveys in the east of the 
DRC have indicated that most of the farmers (70-100 percent) are 
familiar with the symptoms of BXW. However, a relatively small segment 
of the farmers (10-25 percent) are familiar with the control measures 
such as removing the male buds, sterilization of tools, and quarantine. 
Most farmers (50 percent), according to the surveys, are familiar with 
BXW control by destruction of the infected plants and using healthy plant 
stock. ADRA’s baseline survey noted that 70 percent of farmers consulted 
in South Kivu were affected by BXW (70.4 percent), although 
approximately 44 percent of them took action, such as removing 
diseased banana plants (Murphy et al. 2015). Multiple mitigation 
strategies for controlling XBW are reviewed in the literature, all of which 
implied potential for easily adopted local solutions pending consistent 
and sustained education, training, and institutional support. 

o Single Disease Stem Removal (SDSR): Single-diseased stem removal 
(SDSR), or, cutting off the visibly diseased stems of the banana plant 
at soil level, negates or complements the need for complete mat 
uprooting and massively reduces the farmer effort required to 
control banana wilt. Disease incidence of less than 2 percent within 
three months is possible, regardless of initial starting incidence 
(CIALCA 2016). In 2013, studies were initiated at eight pilot sites in 
North and South Kivu to assess the evolution of disease incidence 
using SDSR on affected farms, and to fine-tune this control method. In Uganda, Kenya and the DRC, the proportion of 
diseased plants had declined to 3 to 20 percent nine months after the start of a field trial. One year after the start of 
separate field trials in the North and South Kivu provinces of DR Congo, the proportion of diseased plants had been reduced 
to less than 0.5 percent (ProMusa). Figure 19 shows the decrease of disease incidence from 8 percent to nearly 1 percent 
over a 10-month period. SDSR, while effective, must be complemented in the long term with other prevention measures, 
such as removing male buds and using caution when cleaning and using tools.18 

o Farmer field schools: Analysis in Uganda suggests that farmer field schools are effective in reducing the incidence of 
Xanthomonas wilt, more so than other approaches such as extension services and mass media (ProMusa). The literature 
notes that this is largely due to the intensive education, community action planning, and accessible technical expertise 
available in the training environment. Results from a 2010 evaluation by Kubiriba et al. (2012) showed that farmer field 
school communities had more farmers (33 percent) with little to no BXW infection (<10 infected plants) compared to 
farmers from communities that were using community action (23.5 percent) or who participated in traditional mobilization 
(22.9 percent) to control BXW (Kubiriba, J. et al. 2012). Farmer field schools also impacted incidence rates in fields located 
near the school. Kubiriba et al. (2012) notes that the proportion of fields that had low BXW infection (<10 infected plants) 
was higher on sites that hosted farmer field schools (68 percent) than in sites with farmers that employed community 
action (51 percent) or accessed information and technologies for BXW control traditionally (38 percent) in one of the study 
sites; the other study site recorded in the study reported similar results in support of farmer field schools. Kubiriba et al. 
(2012) also report higher banana production recovery in communities hosting farmer field schools (56.3 percent) than in 
the communities mobilized traditionally (28.3 percent) or using community action (36.6 percent). 

                                                      
18 Promusa. http://www.promusa.org/blogpost356-Rehabilitating-banana-fields-devastated-by-Xanthomonas-wilt. Article printed May 14, accessed 7/29/16 

Figure 18. Average percentage of farms in Miti, 

Bushumba and Kavumu villages with XW over a 

6-year period (South Kivu) 

 
Figure 19. Average disease incidence over a 40-

week period by individual farmers practicing 

SDSR in 2 XW-endemic villages in South Kivu 

 
Source: CIALCA Policy Brief June 2016 

http://www.promusa.org/blogpost356-Rehabilitating-banana-fields-devastated-by-Xanthomonas-wilt
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o Disinfecting tools: Disinfecting tools (pangas, knives, leaf removers, hoes, etc.) prior to use on other plants or planted areas 
should decrease the transmission/transfer of BXW bacteria to healthy plants. Sterilization can occur by use of fire, or 
soaking in a sodium hypochlorite (bleach) solution (ProMusa). 

o Removal of male bud: On flowered plants, XBW usually enters the plant through moist cushions exposed when male 
flowers fall, and therefore, symptoms are often observed first on the male bud (Ndungo, Fiaboe, and Mwangi 2008). Some 
crop management strategies have demonstrated positive impact on other banana disease, specifically, of the timely 
removal of the male bud to prevent transmission by insects. Promusa advocates for the use of forked sticks that mitigate 
the likelihood that bacteria will attach to cutting tools and also facilitates access to less reachable buds. 

o Mat removal: While not as effective or practical as some of the other proposed control methods, removal of the mat 
(expansive, integrated root system of the plant) may also mitigate the spread of BXW. This labor intensive control method 
has not been well accepted or widely adopted according to the literature. However, as a risk management or risk aversion 
strategy, areas may be cleared for use for other agricultural activities. Ugandan farmers have used the practice to clear 
infected banana plots in order to plant annual crops (ProMusa). 

Cassava Disease Control Measures 

Local adoption of introduced containment strategies for cassava diseases has also been historically low despite significant 
research and efforts to introduce improved varieties and planting methods. A baseline survey conducted by ADRA concluded 
that over 50 percent of farmers surveyed in the South Kivu region were affected by CMD in the 2011/12 agricultural season 
and about 60 percent of those affected took no action to prevent or contain the disease through use of CMD-resistant varieties 
or removal of infected plants (ADRA 2012) (Murphy et al. 2015). The literature asserts that the relative variations in severity 
and incidence of cassava mosaic may be a factor in farmer response (or lack thereof) to mitigating CMD. Thresh and Cooter 
(2005) note that CMD may reduce crops but not eliminate them, and that farmers adopt a certain tolerance level for loss or 
poor quality harvests. Thresh and Cooter (2005) continue to assert that the presence of CMD, while widespread throughout 
the region and in DRC in particular, may not reach a high enough severity rate to create alarm amongst local farmers and 
populations, as long as they are able to cultivate their crops with some success. 

Stable operating environments supported by reasonable security are key to disseminating and supporting control measures, 
enforcing local quarantines to reduce inadvertent transmission, and advocating for concerted research for the multiplication 
and dissemination of CMD-resistant cultivars (Legg 1999). Thresh and Cooter (2005) describe three overarching objectives that 
should shape control measures in cassava producing areas: decreasing the proportion of infected plants; delaying infection to 
a late growth stage so that losses are negligible, and decrease the severity of damage sustained by a plant after infection. The 
literature reviews several control measures, as described below: 

o Promotion of disease resistant varieties: Thresh and Cooter (2005) note that the primary focus of mitigation and 
prevention measures has been the creation and adoption of resistant crop varieties. 19 The replacement of local and 
vulnerable cassava varieties is repeated in the literature as the most commonly referenced control measure. The creation 
and replication of resistant varieties has been reviewed extensively in the literature and is feasible; however, barriers to 
this control strategy in some areas, including the eastern DRC, include the cost and technical resources associated with 
developing and breeding, as well as the informed and monitored dissemination of varieties to communities vulnerable to 
the impact of plant disease on their cassava crops. Where cost and logistics are not barriers, local adoption of resistant 
varieties remains a consideration. 

o Intercropping: Intercropping cassava with other crops, such as maize and beans, has a demonstrated impact on reducing 
CMD infection, as the white fly is less attracted to other crops. According to FAO,20 a two-year experiment in Cameroon 
found that intercropping cassava with maize and cowpeas was associated with a drop of 50 percent in the adult whitefly 
population and a 20 percent reduction in the incidence of cassava mosaic disease. Uzokwe et al. (2016) noted a similar 
reduction in whitefly populations and overall incidence in CMD-affected cropping areas in the Lake Zone of Tanzania. The 
study found that intercropping cassava with legumes had a significant impact on both incidence and severity of CMD, with 
cassava and green gram intercrop as the most effective combination, following by cassava and cowpea, and cassava and 
groundnut (Uzokwe et al. 2016). Results from legume-cassava intercropping in the eastern DRC also demonstrated a 

                                                      
19 Note: this data is from 2005; changing emphasis in control measures in the current context should be explored. This observation is also not specific to 
Eastern DRC. 
20 FAO Website accessed 11/29/16. http://www.fao.org/ag/save-and-grow/cassava/en/6/index.html.  

http://www.fao.org/ag/save-and-grow/cassava/en/6/index.html
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reduction in incidence and severity of CMD in cassava crops, where respective decreases of 19 percent and of 33.3 percent 
were recorded on disease incidence and whitefly population in surveyed areas (Bisimwa et al. 2013). 

o Phytosanitary practices: Improved phytosanitation, or removing diseased portions of plants or crops, may be achieved 
using a number of directed activities designed to eliminate the source of infection and therefore reduce contamination or 
transmission to other plants. Thresh and Cooter (2005) suggest that engaging in crop hygiene, or removal of all diseased 
cassava or other plants from within sites that tend to cultivate plants for use in other areas (i.e., cuttings and shoots) is 
one phytosanitary measure that can be easily incorporated into local farming practices, provided clean tools and soils are 
maintained. Thresh and Cooter (2005) note that while this method has not been widely tested or reviewed in their 
research,21 the importance of removing plant residues and diseased plant components cannot be understated, given the 
nature of cassava shoots to regenerate alongside nearby plant matter. In the case of controlling the spread of cassava 
diseases, Thresh and Cooter point to the likelihood that new, healthy shoots continue to grow alongside diseased plants, 
ultimately reducing yields and increasing the potential for crop losses. 

Additionally, assuring that CMD-free cuttings are used for plant propagation is a less technically simple but straightforward 
mitigation measure. A major constraint to integrating disease-free planting material is the cited lack of access to clean or 
improved cuttings among farming communities. The cost of suitable varieties is also a continuing concern, along with the 
potential for reinfection of clean cuttings by whitefly or other transmission vehicles.  

Finally, Thresh and Cooter (2005) suggest roguing, or removal, of diseased plants from crop stands. Using this method, 
farmers would inspect cassava plantings on a weekly basis during the first three months of growth, and immediately 
remove and evidence of diseased plants.  

  

                                                      
21 Please note that cited research dates from 2005. 
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7. Risk Aversion and Responsiveness to Plant Disease-Eastern DRC 

Risk Aversion and Agricultural 
Production: The presence of 
BXW has had a devastating 
effect on staple crop 
production in the key 
producing areas of the 
country, and particularly in 
the Kivu Provinces. Similarly, 
cassava disease has had a 
negative impact on 
production in some of the 
more productive areas of 
North and South Kivu 
Provinces although BXW is 
associated with much more 
significant effects on aggregate production (FEWS NET 2015). Literature specific to the risk aversion strategies adopted by 
farmers in areas where crop disease is endemic and/or a direct threat to their primary livelihoods source is not broadly available 
for the specific provinces and livelihoods zones in question, and remains an important research point for follow up. Regardless, 
anecdotal observations have been made across various reporting and analyses that substantiate the assertion that plant 
disease, and particularly BXW, often result in purposeful shifts in livelihoods and income generation strategies.  

For example, income losses from decreased banana production can have a major impact on household livelihoods strategies. 
Bananas have historically been a key income source, typically used to generate cash and meet household priorities such as 
education and savings. According to the FEWS NET Market Fundamentals report, the impact of BXW on production in the Kivus, 
and subsequent poor yields has had a much more obvious impact on food access (i.e., cash from banana sales for the purchase 
of other foods) than food availability overall. Ndungo (2008) provides the practical example of a banana farmer who also 
brewed banana beer for income. As an indicator of the financial implications of banana wilt, the farmer who owns 1.5 ha of 
banana with two thirds of the plantation consisting of the Pisang Awak banana variety has the potential to produce a monthly 
average of fifty 20L jerry cans of banana beer. This farmer reported that, in the two years following an initial infection of XBW 
on the plantation, beer production had fallen to just five jerry cans per month, equal to a 95 percent reduction in overall output. 
Consequently, the price of one jerry can of banana beer more than doubled (400 to 1,000 francs). Even with the increased price 
of beer, a farmer experiencing this degree of loss from a productive banana plantation has absorbed a significant loss of liquid 
cash and marketable or consumable products (Ndungo, Fiaboe, and Mwangi 2008).  

According to unpublished field inquiry conducted by Stany Vwima Ngezirabona,23 decisions to repurpose agricultural land 
already vulnerable to the impact of crop disease are shaped by 
technical capacity, knowledge and access to additional inputs and 
cropping materials. Farmers may elect to replace banana or cassava 
with fairly reliable crops, even if they are less profitable. In the 
eastern DRC, sweet potato and dasheen are often the replacement 
crops through they are less valued, less nutritious, and less 
competitive on local markets. Field consultation points to an 
increase in crop substitution/risk aversion strategies when farmer’s 
face production losses (real or potential). Some farmers attempt to 
avoid an opportunity cost by planting a variety of other crops, depending on the agro-ecology and local preferences (Table 4).24 
FEWS NET Market Fundamentals Report (2015) also observes that the most noticeable impact of plant disease on markets is 
that producing households have been induced to shift toward other crops (such as maize, potatoes, and rice) (FEWS NET 2015). 
The 2015 ACDI VOCA value chain assessment cites the impact of BXW on soy production where farmers intercropped soy with 

                                                      
22 In the Kivus, some households affected by BXW and other plant diseases have also substituted toward rice production (Njingulala and Bahati 2013).  
23 Original consultant enlisted by FEWS NET in 2015 to conduct field research in support of this review. 
24 FEWS NET reports that potato production (Irish potatoes as well as sweet potatoes) has increased in recent years as producers in highland areas have shifted 
out of banana and cassava production in areas with a particularly high prevalence of plant diseases. The varieties of potatoes now grown in those areas are 

largely immune to existing local plant diseases.  

Table 3. Plant disease impact indicators, Kabamba and Kamanyola (South Kivu) 

 
Parameter 

Cassava Mosaic Banana Wilt 

Before During After Before During After 

Yield (kg) 3,500 300 3,000 4,800 1,200 2,400 

Area Cultivated (ha) 4,881 3,522 4,931 3,698 1,585 2,453 

Total Production (kg) 17,083,500 1,056,600 14,793,000 17,750,400 1,902,000 5,887,200 

Price (FC/kg) 300 500 300 200 500 300 

Production Value ($) 5,694,500 587,000 4,931,000 3,944,533 1,056,666 1,962,400 

Losses compared to 
previous ($) 

  
  

-
5,107,500 -763,500 

  
  

-
2,887,866 -1,982,133 

Losses compared to 
previous (%) -90 -13 -73 -50 

Source: Kabamba Agricultural Cooperative 

Table 4. Crop substitution, by province 

Province Substitution Crop 

North Kivu22 Maize, dasheen, potatoes 

South Kivu Maize, sorghum, beans, sweet 
potato, market vegetables 

Katanga Peanuts 

Maniema Maize, rice 

Orientale Maize 
Source: Field Consultation, local FEWS NET consultant, 2015 
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bananas to optimize production and maximize the impact of limited inputs. However, with the recent destruction of banana 
products resulting from widespread wilt, farmers in cooperatives are required to pursue other options (O’Donnell, Cook, and 
Magistro 2015).  

Risk aversion strategies may also include alternative income generation activities meant to replace lost revenue from decreased 
sales of banana products. For example, to cope with the proliferation of BXW, farmers in Masisi (Kivu) have turned to other 
economic ventures, such as making charcoal, and collecting wood for sale. ACF describes the collective shift in community 
livelihoods in North Kivu (Minova) from banana production to the cultivation of alternative crops and abandonment of farming 
to purse mining and more lucrative business ventures. Similar risk aversion strategies are noted by research data collected from 
2009 to 2011 in other Great Lakes countries, including Tanzania, Burundi, and Rwanda (Nkuba et al. 2015). Nkuba et al. (2015) 
note that banana farming households across the Kagera Basin, which includes communities in the aforementioned countries, 
shifted to increased cultivation of maize, root and tuber crops, and rearing of small ruminant animals following extensive loss 
of banana crops due to banana wilt.  

While available reports support the hypothesis that communities and 
households are actively engaging in risk aversion strategies in response to plant 
disease (and especially XBW), this information should be considered carefully, 
and given the lack of widely available data for the region, further field study is 
recommended in order to generate more valid conclusions regarding risk 
aversion strategies in eastern DRC.  

Limited information and a lack of empirical or meaningful qualitative data 
prohibit any conclusive assertions regarding how communities and individual 
households are averting the food security risks posed by endemic plant disease, 
and particularly Banana Xanthomas Wilt. However, generalizations can be made 
regarding protective factors that may alleviate the financial and food security 
stress imposed by crop destruction resulting from CMD or BXW. 

Diversity of food supply: FEWS NET market assessments in North and South Kivu 
find that the diversity of available foods (locally produced and imported) on the 
market are typically enough to meet local food needs. The FEWS NET market 
study also notes that even though households have introduced risk aversion 
strategies through the cultivation of other foods (as seen in the transition from 
bananas to Irish potatoes in Rhutshuru), there is a sense that household 
revenues are lower than in the past (FEWS NET 2015).  

Expanded production of alternative crops: Field consultation in 2015 with 
agricultural cooperatives in South Kivu point to a slightly different phenomenon, 
and suggest that the void left by decreased banana and cassava production is 
frequently filled with other agriculture-based ventures. As reflected in Table 5, decreased cassava and banana production are 
reported alongside increases in cultivated areas of beans, corn, soy, sweet potato, and tomato. The data demonstrates that as 
new cropping patterns have been introduced, income per hectare appears to have increased, especially in lower altitude areas.  

Table 5. Other crop production in South Kivu (Kabamba) before and during plant disease outbreaks 

 
Parameter 

Beans Soy Corn/Maize Sweet Potato 

Before During Before During Before During Before During 

Yield (kg) 1,200 3,000 500 1,000 2,000 4,000 2,500 3,600 

Cultivated area (ha) 2,150 3,440 800 1,300 3,600 6,090 2,500 4,500 

Total Production (kg) 
2,580,00

0 
10,320,00

0 400,000 1,300,000 7,200,000 24,360,000 6,250,000 16,200,000 

Price (FC/kg) 900 570 850 500 900 500 500 400 

Value of production ($) 
2,580,00

0 6,536,000 377,777 722,222 7,200,000 13,533,333 3,472,222 7,200,000 

Increase compared to 
previous ($ US) 

  
  

3,956,000 

  
  

344,444 

  
  

6,333,333 

  
  

3,727,778 

Increase compared to 
previous (%) 153 91 88 108 

Source: Kabamba Agricultural Cooperative 

Minova Health Zone (North Kivu) 
ACF Case Study 2008 

Nearly 60 percent of the population of 
Kalehe town depends on bananas to 
meet some level food and income 
needs. In 2008, XBW reduced banana 
production by 25 percent. In response, 
farmers began to grow other 
products, such as eggplant, amaranth, 
gourds, tomatoes, and soybeans, or 
abandoned farming altogether in 
favor of mining or small business 
ventures. Households noted that since 
XBW appeared in their zone, prices 
quadrupled and also drove higher 
prices for other staples, such as maize 
and beans. Compounding disruptive 
shifts in livelihoods strategies, 
displaced populations resettling in this 
community further destabilized 
household economies and food 
security. 
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8. Implications of Plant Disease on Livelihoods and Food Security25 

Livelihoods systems across the eastern DRC are complex, diverse, and shaped by a variety of ecological, environmental, and 
socio-economic factors. Six key agro-ecological zones guide livelihoods and agricultural production across the country, with 
each province also consisting of multiple livelihoods zones. Figure 20 shows the designated livelihoods zones in the eastern 
DRC, which represent multiple agricultural production zones and diversity in terms of income sources and household economic 
strategies. This literature review was unable to identify any comprehensive analysis regarding the impact of plant disease on 
any particular livelihood system in the eastern DRC; rather, observations provided in this section are extrapolated from field 
consultations and references available in other analysis and research.  

FEWS NET livelihoods profiles 
describe the role of cassava and 
bananas in household 
livelihoods and food systems, 
and several zones that are 
impacted by crop diseases. As a 
whole, cassava is a primary 
staple crop across all eastern 
provinces and livelihood zones, 
with a few exceptions (noted 
below). Cassava Mosaic Disease 
has a varying degree of impact 
on food and income in these 
areas. For example, in the 
Savanna Cassava CD02 zone, 
nearly all cassava cultivars in the 
zone are infected with the 
cassava mosaic virus. However, 
the livelihood zoning report 
notes even with the potentially lower crop yields as a result of the virus, this zone still produces a surplus of cassava, particularly 
the Mwat kasang variety, which has a high hydrocyanic acid content, making it comparatively resistant to cassava mosaic 
disease.26 This implies that severity and incidence of CMD in this zone is not significant enough to significantly impact household 
production for various purposes; households in this zone are dependent on cassava as a major food source, and also sell surplus 
crops as a primary income source. Based on anecdotal information collected during field consultations across the region, Vwima 
Ngezirabona (2015) suggests that the primary impact of cassava losses is more on sales and the cash crop value of cassava as 
a marketable product, particularly for small farmers.  

At one time, banana consumption and marketing provided a primary income source and staple food for 700,000 residents in 
the region (Ndungo, Fiaboe, and Mwangi 2008). The literature generally applies the same relative financial importance of 
bananas to the wider area (North and South Kivu, and Ituri), estimating that approximately five million people rely on banana-
related products and sales as a key income source. In the years following the initial identification of BXW in 2001, North and 
South Kivu provinces, more than any other eastern province, experienced widespread and significant losses in banana crops, 
with notable impact on household food security and livelihoods strategies. FAO notes that banana yields in the Great Lakes 
region as a whole are well under potential (80 tons per hectare), as most small holders produce an average of 6.25 tons per 
hectare (FAO 2012). However, the impact of BXW in North and South Kivu has been the most destructive, and has had the most 
visible impact on food security and livelihoods compared to other eastern provinces.  

North Kivu 

Since 2001, banana productivity has sharply decreased and stagnated in over 8,000 km2 of farmland in North Kivu Province, 
alone (Ndungo, Fiaboe, and Mwangi 2008). In these areas (Masisi and Rutshuru), Ndungo (2008) estimates that 50 percent of 
the 8,000 km2 affected in that area is in the post epidemic phase, having lost most banana plantations and therefore, 
populations in these areas are no longer dependent on banana for livelihoods. Ndungo (2008) also notes that in these areas, 

                                                      
25 Please note that this section is drafted based on informal field data, analysis, and research conducted by the original FEWS NET consultant in 2015. 
Corroborating this information for the purpose of conclusive analysis is recommended. 
26 FEWS NET Livelihood Zoning 2015. 

Figure 20. Eastern DRC Livelihood Zones 

 
Source: FEWS NET 
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primary income sources shifted to charcoal sales and wood harvesting, and that food production strategies also shifted to the 
cultivation of cassava, maize, sorghum, potatoes, and groundnuts. The remaining 50 percent of affected areas were described 
as in the epidemic phase with some level of banana production and associated livelihoods activities noted at the time of the 
study in 2008 (Ndungo, Fiaboe, and Mwangi 2008). Another 2012 study cited by Vwima Ngezirabona (2015) suggests that across 
North Kivu at least 14,666 hectares of banana plantations were destroyed in 2010, equating to 36 percent of all fields at that 
time.27 Ndungo (2008) estimates that the projected loss from diseased plants could scale up to more than 720 million US dollars 
annually, with severe adverse impact on livelihoods (Ndungo, Fiaboe, and Mwangi 2008). This significant projection was 
asserted in 2008; therefore, corroboration of economic losses and livelihoods impact through the current day are 
recommended. Of note and as a proxy reference, research published by Nkuba et al. (2015) regarding the 2012 economic losses 
of banana farming households in the Kagera Basin estimates that farmers lost just over $14 million due to BXW disease in 
Tanzania, Rwanda and Burundi. 

South Kivu 

In South Kivu, banana plantations had, at one time, covered around 30 percent of the province’s cultivated area, generating 
nearly 60 percent of household income. Four territories of South Kivu Province saw their banana production decline 20-100 
percent, resulting in a loss of 35 tons per hectare per year or a US$1,600 per hectare per year loss for farmers in the hardest 
hit areas (IRIN News 2012). 28  Field observations made by Vwima Ngezirabona in 2015 suggest that XBW has impacted 
consumption and sales in several zones, noting that the reduction in consumption appears significant in the Artisanal Mining 
Activities and Agriculture zone (CD12a), especially in the Orientale and South Kivu Provinces, and in Katanga.  

The literature generally points to the impact of plant disease on food security in many areas of eastern DRC. However, it is 
important to note that much of the data available in the literature is either 1) dated, 2) provides information for a small area 
or community within a particular province that cannot be extrapolated to a larger area, or 3) points to studies for other related 
diseases, such as Banana Bunchy Top (BBT), which is pervasive in other provinces (Boloy et al. 2014).29 Overall, the available 
literature is heavily focused on the impact of XBW and cassava diseases on livelihoods in Kivus, where multiple empirical studies 
were conducted.30 This is not to say that livelihoods in other provinces and livelihood zones have not been impacted, rather, 
that comprehensive and reliable data to analyze the impact in these areas is not readily available. Perhaps the reason for the 
emphasis on the Kivus is that the impact of BXW in these provinces has been extensive, that these provinces are located within 
areas with frequent population movements (due to marketing systems, transit systems, or conflict), and/or that there is heavy 
dependence on bananas as a primary livelihood activity in these regions. These areas are also heavily associated with 
humanitarian and development assistance, potentially resulting in more information and access to affected areas.  

In summary, substantial and comprehensive research regarding the impact of plant disease on livelihoods in the eastern DRC 
is largely anecdotal, limited, outdated, or not readily available for review. Moreover, disaggregating the impact of plant disease 
on livelihoods amidst a variety of other endemic and chronic factors is difficult, as livelihoods in areas affected by plant disease 
may cyclically and/or sporadically be affected by displacement and conflict or instability, which prevents long-term 
establishment of, investment in, and maintenance of agriculture-based livelihoods, constrains access to food and inputs, and 
impacts consistent availability of food and income earning opportunities. In light of these complex and interrelated factors, 
dissecting and assessing the impact of plant disease on households and communities in areas where XBW and cassava diseases 
have been identified should involve careful consideration of context and local risk factors, and should be conducted within a 
specifically designated livelihoods system. 

  

                                                      
27 Note: this information was cited directly by a field consultant; however, the source and timeline is unclear.  
28 The article, published in 2012, is not clear on the evolutionary timeline during which these crop losses occurred. 
29 Boloy et al. (2014) note that BBT has been detected all over DRC, and in Eastern DRC but notes that severity is low and not necessarily impacting banana 
cultivation in these areas. In Orientale Province, 92 percent of mats presented BBT symptoms but severity was low. Incidence rates of BBT were lower in 
Northern Katanga and Maniema provinces. Interestingly, the research points to low incidence and severity of BBT in the Kivus, where XBW is prevalent. 
30 Much of the research reviewed for this report was conducted from 2004-2008. Through open-sourced research, this author was able to locate several studies 
regarding the impact of BXW on livelihoods in the Great Lakes Region conducted as recently as 2015; however, these studies did not review locations in the 
DRC but focused on other areas in the Great Lakes, specifically-Tanzania, Burundi, and Rwanda. 



FEWS NET DRC Plant Disease Report May 2017 

 

30 

9. Conclusions  

1. Plant disease, particularly banana wilt, has a clear impact on food security, both directly and indirectly. However, this 
impact may vary depending on geographic area, market dependence, livelihood and agro-ecological zone, cultivar-
resistance, and both the incidence and severity of the disease. The impact on food security is not necessarily acute, long 
term or irreversible. The literature reviewed to-date points to an overall more disruptive feature of banana wilt in the 
region, in terms of disrupted livelihoods, food access, and food security overall. While cassava is a more widely produced 
and consumed food, the varying severity and incidence of cassava mosaic throughout the eastern DRC still permits some 
degree of production in most areas where the disease is present. The food security implications of plant disease appear to 
be more severe in areas previously dependent on banana, with fewer alternative choices (i.e., limited production of 
suitable replacements and/or supplements, cash crops, income earning opportunities), and point prominently to critical 
income losses in severely affected communities. The lack of technical studies regarding the correlation between poor food 
security indicators or acute food insecurity and the presence and severity of XBW or CMD/CBSD is a constraint to a more 
nuanced understanding of how plant disease contributes to acute and chronic food security, and whether the impact of 
plant disease can be isolated from other factors such as displacement and conflict, poor production (at baseline), poor 
input quality. Additionally, the literature appears to focus on food security dynamics in North and South Kivu and much of 
the relevant research and documentation presents statistics and observations occurring as much as a decade ago. 
Outdated information and lack of data for other provinces in eastern DRC are constraints to understanding food security 
dynamics in the face of plant disease.  

2. Effective control measures for the management of cassava mosaic disease and banana wilt have been tested, 
implemented and proven across the region and in the eastern DRC; however, institutional, structural, and cultural 
barriers limit the effectiveness of established control measures and prevent universal mitigation or elimination of plant 
disease threats to cassava and banana production. Control measures remain difficult to mainstream due to an 
underdeveloped agriculture sector, inconsistent funding, ad-hoc and inconsistent support from international and national 
agencies, and local resistance to full adoption of available control strategies. Additionally, the presence of plant disease 
does not necessarily trigger an emergency response from farmers, who appear willing to accept some degree of loss or 
compensate for losses with other strategies, particularly in the case of cassava. Slow behavior change from farmers may 
stem from resistance to new technologies, varieties, planting and cutting methods, and lack of time, insight, or trust in 
basic mitigating strategies. 

The literature widely advocates for an expanded scale of investment in locally appropriate mitigation strategies, including 
education and training for improved plant sanitation, farming practices, and understanding of plant disease presentation 
and impact, development and dissemination of resistant plant varieties, increased phytosanitary controls, behavior change 
(particularly in the use and management of tools that transmit the disease and decrease the reach of graze animals), and 
purposeful plant management strategies such as SDSR and removal of male buds. Given farmer reluctance for behavior 
change, continued efforts to build trust through peer learning, demonstrations, and close technical assistance may be 
appropriate for future programming and response interventions. Additionally, Legg (1999) asserts that a 
pandemic/epidemic plant disease control system will naturally include the provision of reliable information on the status 
of diseases (in this case, cassava mosaic), the implementation of rigorous internal quarantine measures and the 
introduction, multiplication and dissemination of CMD-resistant cultivars.31 

The literature also points to the role of technology in detecting, surveilling, and addressing plant disease transmission, 
concluding that technology has important implications for continued research in controlling plant disease in the eastern 
DRC. The integration of GIS technologies, discussed at length by CRS as the lead of the Great Lakes Cassava Initiative, holds 
promise for surveillance, trend mapping, incidence and severity documentation, early warning, and risk factors. This 
information would be invaluable to communities, local governments, and stakeholder agencies in planning for and 
responding to food insecurity or livelihoods disruption caused by the effects of plant disease on food prices and market 
access, supply, quality, and availability of staple foods in a given area.  

3. The literature does not comment specifically on barriers to continued cultivation of cassava and bananas in areas where 
CMD and BXW are prevalent; rather, points to structural weakness in the agriculture sector, and factors and/or practices 
within the sector that promote the dissemination of plant disease. For example, poor farming practices that include 
sharing of infected plant matter (stems, compost, cuttings, mulch) are a transmission vehicle for both CMD and BXW, and 
reflect low skill in the sector. Similarly, informal management of banana plantations and poorly planned production areas 

                                                      
31 Emergence, spread and strategies for controlling the pandemic of cassava mosaic virus disease in east and central Africa J.P. Legg* 1999. 
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are higher risk environments for the transmission of plant disease (especially XBW) by grazing animals, insect vectors, and 
moisture or water.   

The literature emphasizes that the lack of widely disseminated and available disease-resistant cultivars for bananas and 
cassava is a constraint to increased production. While research, particularly in cassava varieties, has yielded advances in 
the breeding and multiplication of disease resistant cultivars, providing these varieties, along with the proper training and 
use for correct planting and cultivation to the wider agricultural community within the region remains a challenge. Financial 
considerations, as well as cultural resistance to new varieties, and the logistics of mass production and distribution (or 
mainstreaming) of improved varieties is a limiting factor, both in terms of increased productivity, and increased resistance 
to infection. 

The link between mobility and phytosanitation is important in the prevention of further disease transmission in the region, 
and subsequently, cultivation across borders and among neighboring communities. Legg (1999) asserts that consistent 
movement through marketing systems and trade, or through displacement stemming from conflict, insecurity, or labor 
migration, offers a natural pathway for the transmission of banana wilt and cassava disease through infected cuttings, soil, 
tools, and animal saliva. This transmission pathway is further facilitated by a lack of rigorous phytosanitary surveillance 
and monitoring systems at formal and informal borders (at the provincial and cross-border level). The latter remains a 
barrier to increased production in the sense that this mode of disease transmission poses a greater risk to uninfected or 
otherwise unaffected productive areas. 

4. Risk aversion is occurring throughout the region; however, documentation and research is required to inform how 
farmers elect to transition to alternative agricultural strategies and the subsequent impact on household food security 
and income earning in the short and medium term. The literature review and field consultation was unable to determine 
specific risk aversion strategies adopted by farmers affected by cassava mosaic and/or banana wilt disease. This review, 
however, asserts the following conclusions regarding risk aversion: 

a. Diversity in agricultural production offers substantial opportunity to avert risk through the cultivation of other 
staple foods, including nutritious produce. This is supported by field observations made by Vwimewa that some 
farmers attempt to avoid an opportunity cost by planting corn, sorghum, beans, sweet potato, and market crops in 
South Kivu; corn, dasheen, and potatoes in North Kivu; corn and rice in Maniema; corn, rice, and peanuts in the north 
of Katanga; and corn in Orientale Province. Farmers appear to make these choices consciously and are able to avoid 
total loss of household food supply and income sources that might otherwise occur through the continued cultivation 
of bananas or total dependence on cassava in epidemic or post-epidemic environments. 

b. Although understanding risk aversion strategies may provide critical insight and technical rigor to program design, 
further field-based inquiry regarding risk aversion is a gap in the knowledge base and additional research would be 
useful to inform food security and livelihoods support strategies by external donors. The calculation of risk and/or 
the decision to replace the production of disease-affected crops with non-disease affected crops is not well 
documented for the eastern DRC specifically; or, the documentation regarding this process is not readily available 
through the research channels used by the authors of this study. Areas for further study and analysis might include: 

i. Defining farmer-identified thresholds for adopting a risk aversion strategy where plant disease is present. What 
are the defining factors, risk levels, criteria, and information that farmers consider when moving from cultivation 
of cassava or bananas to another crop or activity? 

ii. Determining any protective factors that assure greater transition to alternative food production strategies among 
farmers would also provide important insight as the role of market proximity, scale of production, agro-
climatology, income sources, and seed access in risk aversion. 

iii. Determining any variation within and among socio-economic levels and the tendency to adopt risk aversion 
strategies. Identifying any correlation between wealth group, income source, and primary livelihoods strategy 
and the adoption of a particular risk aversion pattern would provide additional insights as to who is able to 
successfully avert risk by adjusting production activities.  

iv. Tracking and detailing the evolution of farming households to return to their dependence on a primary crop, and 
under what circumstances this may happen. Further insight regarding the permanency of risk aversion strategies 
versus the adoption of temporary measures to offset emergent food security issues is relevant to future 
programming and food security or agriculture interventions in areas where plant disease is endemic. 
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5. The literature notes an overall gap in the research in terms of measuring and assessing the impact of plant disease in 
the eastern DRC, with a general dearth of research available, particularly from 2008 to present day. In short, numerous 
opportunities for further research and evaluation are proposed throughout this report, and in the existing documentation. 
In addition to the proposed research opportunities in risk aversion (referenced in conclusion 6), these include: 

a. Up-to-date surveillance and identification of incidence and severity of cassava and plant diseases in all areas. 
Available information regarding CMD and XBW is almost entirely concentrated in North and South Kivu, and this 
information is, for the most part, outdated and not applicable beyond a small territory or pilot research location. A 
stronger understanding of the current incidence and severity of XBW and CMD/CSBD in the eastern DRC will support 
future programming and help to prioritize geographic or agro-climatological zones for intervention, as well as for 
additional research.  

b. Detailed community assessments to determine the actual impact of plant disease on food security and livelihoods 
strategies. The literature is lacking empirical and applicable research regarding how these diseases are currently 
impacting agricultural communities and households. This recommendation is in alignment with the literature, and 
specifically, recommendations from Hirsch/USAID (2010), which point to the need for expansive impact assessment 
studies that provide quantitative baseline data, and impact assessments that allow a rational basis for risk 
assessments, priority setting and decision making on how to invest resources and lay the foundation for sound 
strategic planning for management of the disease (Beed, FD. et al. 2010). Additionally, research to determine the 
longer-term adaptation strategies of households whose banana-based livelihoods were severely compromised in the 
earlier stages of the epidemics (particularly in North Kivu), would provide additional insight as to how recovery can 
occur and whether the devastation caused by plant disease is mitigated by existing resilience strategies that can be 
supported through targeted programming. 

c. Environmental, social, and agro-climatological factors that point to the best control methods for plant disease 
management. The research and literature presents sometimes contradictory information regarding the role of 
particular environmental features (such as altitude and soil quality, and vectors) versus agro-climatological factors 
(weather, seasonal changes in temperature, wind, etc.) that may promote faster and more severe transmission of 
banana wilt and cassava mosaic. In addition, understanding endemic protective factors that reduce disease 
transmission, incidence, and severity add value to future prevention and mitigation measures. 
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