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Summary 
Non-wood forest products (NWFPs), defined as tangible physical goods of biological 

origin other than wood from forests, woodlands or trees outside forest, provide 

resilience to food and household income systems. They provide an important source of 

micro and macro nutrients, supplementing basic nutritional needs in rural 

communities. Intake of adequate quantities of nutrients reduces the risks of 

malnutrition especially among children and women.  Intake of nutrients in developing 

countries is reportedly correlated to forest cover. However, despite the benefits of 

forests and woodlands in providing alternative, diverse food and livelihood sources, 

deforestation and forest degradation are reducing tree cover. 

 

In northern Uganda, the influx of refugees has been reported to exacerbate 

environmental impacts and associated challenges. As a consequence, there has been 

diminishing access to woody biomass for energy and food. Moreover, the values of the 

NWFPs has not been assessed. 

 

The Food and Agriculture organization of the United Nations (FAO) in collaboration 

with the World Agroforestry (ICRAF) Uganda a project aimed at assessing the 

nutrition-sensitive non-wood forest products value chains in Uganda. The objectives 

of this project were to: identify key NWFPs in the west-Nile sub-region; analyze their 

value chains by assessing stakeholders involved along the value chain; identify 

bottlenecks to achieving full potential of the key NWFPs; and to propose interventions 

to the bottlenecks. The project was implemented in the west-Nile sub region of Uganda 

focusing on Arua, Yumbe and Moyo districts. 

 

The study involved the use of focus group discussions, key informant interviews and 

market surveys for data collection.  Samples of the key NWFPs were collected for 

nutritional analysis. A total of 188 respondents were involved in the focus group 

interviews. Analysis of the collected data and information revealed that honey, shea 

butter, long-horned grasshoppers (ese or ensenene) and balanites oil were the four 

priority NWFPs in west Nile sub-region. 

 

Refugees and host community members expressed similar uses of the key NWFPs. 

Except for honey, the other NWFPs were mainly processed locally using artisanal 

techniques for household consumption and the surplus sold in local markets or 

through agents in the main urban markets. Women were the more involved in the key 

NWFPs value chains. The challenges faced along the value chains included a general 

lack of knowledge, skill in product collection and processing and lack of information 

on market trends.  

 

 

Four priority NWFPs in west-Nile sub-region were found to be honey, and long-horned 

grasshopper, shea oil/butter and balanites oil. These NWFPs were mainly valued for 

their food and income benefits. The NWFPs collectors were also found to double as 
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processors and sometimes traders of products, with exception of the honey value chain. 

Women were generally observed to play an important role in the NWFPs value chains 

in west-Nile sub-region. Although NWFPs are appreciated by communities in west-

Nile sub-region, the potential of these resources is not fully exploited mainly due to 

limited skill levels in harvesting, handling and processing. There is need to invest more 

in developing the local capacity in adding value to NWFPs and to promote participatory 

domestication of the tree-based NWFPs.  
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1.0 INTRODUCTION 
Non-wood Forest Products (NWFPs) provide resilience to food and household income 

systems in many communities in developing countries (Agustino et al 2011, Bvenura 

and Sivakumar 2017, Achaglinkame et al. 2019). Non-wood forest products (NWFPs), 

defined as tangible physical goods of biological origin other than wood from forests or 

woodland specifically, provide an important source of micro and macro nutrients. 

NWFPs can supplement basic nutritional needs of rural populations (Ingram and 

Beongers 2009, Okullo et al 2010, Achaglinkame et al 2019). This is especially 

important in areas inhabited by poor communities where access to diverse dietary 

sources can be limited (Okullo and Wathum 2007, Bvenura and Sivakumar 2017, 

Achaglinkame et al., 2019).  

 

Intake of adequate quantities of these nutrients reduces risks of malnutrition, which is 

a global challenge particularly in rural areas of developing countries (WHO 2000, UN 

2004). Low dietary diversity and mineral deficiency can lead to malnutrition (Arimond 

and Ruel 2004, Arimond et al 2010, IFPRI 2015). Vitamin A, iron, zinc and iodine 

deficiencies are considered among the world´s most important causes of malnutrition, 

especially in developing countries (WHO 2000, UN 2004). Adequate quantities of 

nutritious food consequently improve cognitive abilities and enhances normal growth 

among children. In their raw and processed forms, NWFPs can also be sold to earn 

household income (Akinnifesi et al 2007, Leaky et al 2005). 

 

Several studies have shown adequate nutrient intake to be closely associated with 

physical and cognitive growth of children as well as lower morbidity and mortality 

(Black et al 2013, Arimond et al 2010, HLPE 2017). Nonetheless, despite known 

potential benefits of NWFPs, their capacity to enhance dietary diversity and increase 

household income while ensuring their sustainable exploitation has not been fully 

assessed (Rasolofoson et al 2018). Understanding and improving the current or 

developing new NWFPs value chains can enhance their potential to contribute to 

social, economic and environmental development of rural communities (FAO 2014).  

 

Forests and trees contribute to food security and nutrition through four main channels; 

1) direct provision of food, 2) provision of energy for cooking, 3) income generation 

and employment which enables households to access diverse food sources, 4) provision 
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of ecosystem services that are essential for food security and nutrition, human health 

and well-being. Recent studies have provided evidence of the role trees and forests play 

in sustaining diverse dietary sources. For example, a study of 27 developing countries 

spread across the globe showed that children living close to forests had higher dietary 

diversity (Rasolofosson et al 2018).  An earlier study in sub-Saharan Africa, also 

showed that dietary diversity for children under five years increased with forest cover. 

In this region, fruit and vegetable consumption increase with tree cover (Ickowitz et al 

2014). These findings suggest that sustainable forest management should not 

primarily focus on production of timber but also consider the roles tree and forests play 

in sustaining the world’s food systems and diets, especially for poor rural communities 

(HLPE, 2017). Forest conservation is a potential nutrition-sensitive intervention 

(Rasolofosson, 2018). 

 

Africa has the highest levels of severe food insecurity, affecting 27.4% of the 

population. Specifically, sub-Saharan Africa has the highest prevalence of 

undernourishment affecting close to a quarter (22.7%) of the entire population (FAO 

et al 2017). Although sub-Saharan Africa ranks very low in food security, the region has 

the potential to maintain adequate food security (Shumsky et al 2014, FAO et al 2017). 

A wide range of wild food sources are harvested, consumed and marketed within rural 

areas of this region (Leaky et al 2005, Akinnifesi et al 2007). These food sources are 

particularly helpful during the periods of famine and food scarcity (Mith öfer and 

Waibel 2003, Akinnifesi et al 2006).  

 

Important NWFPs include foods obtained from trees, insects, small mammals, and 

other plant food sources linked to forests, woodlands and trees outside forested areas, 

for example mushrooms and vegetables (Okello et al 2018, FAO 2013, Odongo et al 

2018, Nakalembe et al 2015). These diverse food sources are consumed in several 

forms by different communities within sub-Saharan Africa. Despite the values of 

forested and wooded landscapes in providing wild food resources, competing land and 

plant uses are causing a spatial recession of tree cover and degradation of these 

landscapes, hence increasing the risk of complete loss of these food sources (Akinnifesi 

2007, HLPE 2017). The loss is happening before a clear understanding of the values of 

these food sources in sustaining human well-being has been undertaken.  
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1.1 Impact of refugees on woody biomass in northern Uganda 
 
In northern Uganda, the west-Nile sub-region has suffered long periods of civil unrest 

and has in the recent past experienced an influx of refugees escaping civil conflict in 

the neighbouring South-Sudan and the Democratic Republic of Congo (DRC). By April 

2019, over 815,000 South-Sudanese refugees had migrated into Uganda (FAO et al 

2019). The immigrations resulted in establishment of large refugee settlements in 

northern Uganda. In order to meet their energy, construction and livelihood needs, the 

refugees together with the host communities have depended on woody biomass, 

placing immense pressure on tree cover and associated nutritional and economic 

values accruing from the wooded landscape (FAO and UNHCR 2017, FAO and World 

Bank 2018).  A recent computation estimated fuelwood demand at 353,320 tonnes per 

year (FAO and UNHCR 2017). The loss of biomass has also diminished nutritional 

benefits particularly through destructive exploitation of woody biomass with multiple 

uses, e.g., those that provide both food and fuel wood.  

 

Recent studies have shown that forest and tree cover can enhance dietary diversity, yet 

loss of forests and trees is on the increase in refugee hosting areas like west -Nile sub-

region (World Bank and FAO 2018, Rasolofoson et al (2018). While the destructive use 

of woody biomass may offer greater opportunities for welfare improvement in the 

short-term, it ultimately results in less diversified diets, compromised livelihoods and 

a generally reduced quality of life in the long-term as a result of the degraded 

environment. It is important therefore, that despite the high influx of refugees, natural 

resources are utilized sustainably to meet present needs while maintaining the ability 

of the forest and tree resources to supply future needs.  

 

Although the loss of woody biomass and the destruction of other natural resources 

continues within and around refugee settlements, the quantification of the potential 

losses are largely unknown because the contribution of forests and tree-based 

agricultural systems to human nutrition and economic development is still poorly 

understood (Colfer et al 2008, Vinceti et al. 2013).  

 

Despite the general appreciation of the value of trees by rural communities in sub-

Saharan Africa, there is a general decline in forest cover, for example, FAO (2018) 

reported that forest cover declined from 30.6% in 1990 to 27.1% in 2015. The decline 
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was attributed mainly to anthropogenic factors, such as conversion of forest land to 

agriculture. Studies have also shown an association between the decline in forest cover 

and a decline in dietary diversity and consumption of nutritious foods (Gbetnkom 

2009, Rasolofoson et al. 2018).  

 

In order to curb the increased risk of food insecurity within poor communities, the 

High-Level Panel of Experts (HLPE) on food security and nutrition recommended the 

promotion of nutrition-sensitive and multifunctional landscapes including 

agroforestry systems (HLPE 2017). Moreover, several studies have also suggested that 

forests might bear beneficial impacts on human nutrition (Arnold et al. 2011, Colfer et 

al 2008, Vinceti et al 2013). In addition, there is unequivocal evidence that biodiversity 

loss reduces efficiency by which ecosystems provide goods and services that sustain 

human wellbeing. Biodiversity increases the stability of ecosystem functions through 

time (Cardinale et al 2012).  

 

The assessment of the stakeholders, their activities and roles along a food value chain 

can be used to develop or improve value chains of NWFPs with high market potential. 

Food value chain analysis is undertaken to examine and improve food resource 

exploitation with the intention of enhancing economic, social and environmental 

progress, as pillars of sustainable development (FAO 2014).  

 

1.2 Project aim and objectives 

 
The aim of the project was to assess and develop key non-wood forest product value 

chains for enhancing food, nutrition and income security among rural households 

West-Nile sub-region. The study addressed the following specific questions;  

i) What key NWFPs are exploited in the west-Nile sub-region? 

ii) What roles are played by the different stakeholders/actors along the NWFPs 

value chains? 

iii) What challenges hinder maximum exploitation of important NWFPs? 

iv) What interventions can be employed to address the challenges that hinder 

the sustainable exploitation of NWFPs? 

We expected that the most important NWFPs in the sub-region would have the most 

developed value chains. 
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The assessment focused on NWFPs utilized as food in homesteads or sold as raw or 

processed products in west-Nile sub-region of Northern Uganda. Our project activities 

specifically focused on the value chains of four most important NWFPs utilized within 

the sub-region. 

 

Generally, studies on value chains of NWFP from other African countries e.g., Sudan, 

Tunisia and Cameroon have revealed that most NWFPs have remained 

underdeveloped in relation to their huge potential because of deficiencies such as the 

disorganized nature of NWFPs markets and low value addition to products (Mahmoud 

2016, Zaibet 2016). The platform for innovative solutions should address challenges 

that result in NWFPs product upgrade, improvement in technologies, business models 

and policy environment. These result in decent employment, generate public revenue, 

strengthen food supply and improve natural environment.  

 

The Food and Agriculture Organization of the United Nations (FAO) in collaboration 

with World Agroforestry (ICRAF) - Uganda Country Office sought to identify and 

leverage available opportunities for building nutrition-sensitive NWFP value chains in 

the west Nile sub-region of Northern Uganda. Focus group discussions, key informant 

interviews and market survey tools were employed to gather information from the 

different stakeholders along the NWFPs value chains. 

 

1.2.1 Project Scope  
The assessments of the value chains for nutrition-sensitive NWFPs were undertaken 

in the west Nile sub-region of northern Uganda with specific focus on Arua, Yumbe 

and Moyo districts. The region has experienced an influx of refugees mainly from 

South-Sudan, creating a high negative impact on natural resources, especially forests 

and trees. Natural resource degradation increases the risk and burden of food 

insecurity for both the refugees and the host communities, considering that this sub-

region experiences unfavourable weather conditions, especially prolonged drought in 

the hot dry seasons (FAO and World Bank, 2018).  

 

Although several nutrition-sensitive NWFPs can be expected to be utilized in the sub-

region. We focused our assessments on four key NWFPs, namely honey, shea and 

balanites oil, and edible grasshoppers.    
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1.2.1 Project justification 
The eastern Africa region is prone to conflicts, and natural disasters which often cause 

cross border displacements. The refugee phenomenon can be expected to persist in the 

region for a long time and when displaced, immigrants can be expected to use 

resources competitively with the host community. Moreover, the refugees are 

accommodated in marginal areas, prone to environmental degradation. The findings 

from this study can offer suggestions of potential strategies through which use and 

management decisions for natural resources in refugee hosting communities can be 

undertaken. 

 

Identified bottlenecks in the value chains of nutrition-sensitive non-wood forest 

products (NWFPs) will provide a focus to guide value chain development or 

improvement strategies. The findings from these analyses can therefore be used to 

make decisions on natural resource use, management and conservation while 

maintaining their ecological functions. Ultimately, the development of new, or 

improvement of existing and sustainable food value chains can offer important 

pathways out of poverty for poor households in developing countries (FAO 2014).  

 

1.3 Project sites  
The project was undertaken in the west-Nile sub-region of northern Uganda (Figure 

1). Three districts, namely: Arua, Yumbe and Moyo were chosen for the assessment. 

These districts were purposively chosen because they host large refugee settlements 

and the presence of refugees has reportedly impacted negatively on the woody biomass 

cover (FAO and UNHCR 2017, FAO and World Bank 2018). The exploitation of natural 

resources within refugee settlements, just as it is in the host communities and the rest 

of the country, constitutes a major livelihood option among rural communities in 

Uganda, and this does not appear to abate (NEMA 2007).  
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Figure 1. Location of the West-Nile sub-region and its ethnic composition (adapted 

from Middleton and Greenland 1954) 

 

The west-Nile sub-region of northern Uganda is separated from the rest of the country 

by the Albert Nile. Most of the population is settled in the highland areas where rainfall 

levels are higher with more productive soils. The three main tribal groups in this sub-

region include the Lugbara, Madi (both Sudanic-speaking), the Nilotic speaking Alur 

and Jonam, and the Nilo-hamitic speaking Kakwa (Middleton and Greenland 1954).  

 

The region suffered about 20 years of civil unrest and cattle rustling from the 1980s 

reducing the region to poverty. Northern Uganda had the highest predominant poverty 

levels of about 60.7% about a decade ago (NEMA 2007).  
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In 2019, the region hosted more than 50% of the 1.2 million South-Sudanese refugees 

in Uganda. Studies have shown that the influence of the high number of refugees and 

the host communities on the environment led to its degradation, characterised by 

reduced woody biomass and increased soil erosion among other effects (FAO and 

UNHCR 2017, FAO and World Bank 2018). Generally, exploitation of natural resources 

constitutes a major livelihood option among rural communities (NEMA 2007).  

 

West-Nile sub-region supports the largest proportion of refugees in Uganda. Bidibidi 

refugee settlement in Yumbe is the second largest settlement in the world (FAO et al 

2019). The refugee settlements in the region were opened between 1997 and 2017 (FAO 

et al 2019). The vegetation in the region is composed of sparsely scattered woody 

biomass whose density increases towards the tropical forests in the  Democratic 

Republic of Congo (DRC). The woody biomass is heavily exploited by both nationals 

and refugees mainly to meet their energy (fuelwood), building and health (e.g. food) 

needs.  

 

1.4 Methods of data collection and analysis 

 
We assessed the opportunities for building nutrition sensitive-NWFPS through 

NWFPs value chain analysis. Value chain analysis is a conceptual frame work for 

mapping and categorizing economic processes which help to understand how and 

where enterprises are positioned in the economic process (FAO 2014). The analysis 

entails assessment of aspects such as organization, coordination, power relations 

between actors, linkages and governance concepts between individual organizations 

and actors within a chain. Ultimately, a value chain describes the full range of activities 

required to bring a product /service from conception through the intermediary process 

of production (value addition), delivery to final consumers and final disposal after use 

(Ingram and Bongers 2009).  

 

Because NWFPs have to be used to meet current and future needs, understanding the 

value chain can be useful in guiding sustainable use, management and conservation of 

natural resources in a state of resilience enabling them to revert to their undisturbed 

status. Improved food value chains should create added value to raw products, with 

the consequence of: enhanced wages from dealing in the NWFPs; increased return on 
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investment to processors; improved variety and quality of formulated products 

supplied to customers and ultimately produce a net positive impact on the 

environment.   

 

To identify the NWFPs and understand the dynamics of their value chains, we 

interacted with key stakeholders along the value chains; most important of whom were 

local collectors, found at the bottom of the value chains. The other stakeholders 

included processors and traders. The interlinked activities of the different stakeholders 

along the value chains were assessed in order to understand what drives the behavior 

of individual stakeholders; and the determinants of product values on the market. 

Since each value chain is unique, with particular characteristics, value chain 

development or improvement requires strategies tailored for those specific product 

characteristics (FAO 2014). Clear knowledge of bottlenecks to the achievement of full 

market potential of NWFPs is useful in focusing possible solutions, to facilitate 

improvement of NWFPs value chains.  Focus group discussions (FGDs) and key 

informant interviews (KIIs) were mainly used to collect data from the stakeholders on 

NWFPs value chain. 

 

Focus Group Discussions (FGDs) – Groups of 8 – 12 individuals were mobilized 

in selected villages known to have a high dependence on NWFPs. This was arrived at 

following a reconnaissance visit made before the surveys. All groups were composed of 

a mixture of both men and women from the refugee settlement and host communities. 

Five FGDs were conducted in Arua and two in each of Yumbe and Moyo districts. Two 

out the nine FGDs involved refugee respondents only; one in Rhino camp refugee 

settlement and the other in Siripi refugee settlement. All groups were composed of both 

adult males and females who had been mobilized from communities within which the 

FGDs were conducted. The question guides used in the FGDs are in Appendix 1. 

 

The FGDs participants responded to earlier prepared and pre-tested questions asked 

through a translator. The questions asked sought to investigate the use, abundance, 

collection, processing and price fluctuations of NWFPs by the locals. Responses were 

recorded in a notebook, although observations and photographic evidence were also 

collected. The investigations into the use of NWFPs included identification of the range 
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of NWFPs used in the community. Out of the list of NWFPs generated, six important 

NWFPs were chosen by the respondents in the FGD.  

 

To rank the NWFPs based on their importance as a source of food and income, 

individual respondents “voted” for their top three NWFPs (Plate 1). We used large sun-

dried bean seeds bought from a local market to “vote”. Each respondent was given six 

seeds, of which three were awarded to the most important NWFP, two seeds to the 

second most important and one seed to the third most important NWFP.  After 

“voting”, the number of bean seeds awarded to the different NWFPs were counted and 

scores used to rank the NWFPs. The NWFPs with the highest number of seeds was 

considered the most important, while that with the least number of seeds was 

considered the least important. Where counts resulted in a tie in the number of seeds 

among the first three NWFPs, “voting” was repeated for the tying NWFPs.  

 

After voting and ranking, further discussions focused on the top three NWFPs. These 

discussions probed the abundance of the NWFPs, procedure of extraction, utilization, 

and challenges encountered. Information relating to the number of participants, their 

gender, age and livelihoods were also recorded for description of the groups. 

 

Key informant interviews - These interviews targeted individuals and local 

government officials involved in the NWFPs value chain as processors or civil 

authority, responsible for regulation of resources use. We targeted NWFPs product 

specialists such as processors of honey, balanites and shea oil; the district environment 

and forestry officers (Plate 2). Some of such individuals were involved in the 

management and conservation of forests and other natural resources, for example 

District Natural Resources Officers (DNRO), District Forest Officers (DFO) and the 

District Environment Officers (DEO). In addition, NGO staff responsible for forest and 

natural resources management, local leaders, refugee welfare council (RWC) officers 

responsible for the environment and natural resources were also considered for key 

informant interviews when their availability allowed. Key informants provided product 

specific information pertaining to their interaction with harvesters/collectors of 

NWFPs, other product processors and traders (Plate 2). Information obtained from the 

key informants also helped in triangulation and further probing of 

information/responses obtained during the FGDs.  
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NWFPs market surveys - Rapid market surveys were undertaken in both rural and 

urban market in the project area within the three districts. These surveys targeted 

NWFPs traders. The aim of the survey was to assess changes in supply, demand and 

price fluctuations as well as an understanding of factors that determine these changes 

(Plate 3).  

 

1.4.1 Sample collection for nutrient content analysis 

 
The samples were collected from west Nile sub region in the districts of Arua, Yumbe 

and Moyo (Table 1).  

Honey: Three honey samples were collected from three different local processors in 

the districts of Arua (Bee natural and Honey pride) and Yumbe (Blessed Bees). Honey 

samples that had different colours (brown and light coloured) was also sampled from 

Moyo district, and honey harvested in two agricultural practices i.e. tobacco and non-

tobacco growing zones were also sampled. Approximately 1kg of honey was collected 

for each sample.   

Shea butter: Was sampled according to the processing technique (traditional artisan 

and cold pressing) and location (districts). Traditionally processed shea butter was 

collected from Arua while cold pressed shea butter was collected from Yumbe district. 

Shea fruits were also harvested from Uleppi and Terego in Arua district; from Yumbe 

in Yumbe district and Lefori in Moyo district. Approximately 500-1000g of processed 

shea butter was collected for each sample while 5kg of shea fruits from different trees 

within various locations were harvested.   

Balanites aegyptiaca:   The oil was sampled according to the processing technique 

and district. Processed samples were collected from traditionally processed oil from a 

women group in Yumbe district and cold pressed oil from small scale processers in 

Yumbe and Moyo districts. B. aegyptiaca nuts/seeds were also sampled in Arua, 

Yumbe and Moyo districts: Approximately 500-1000ml of balanites oil and 2 to 4kg of 

nuts were collected for each sample.  

Ruspolia differens: The long-horned grasshopperwere sampled during the 

swarming season (December 2019) in Arua town. Sub-samples were purchased from 

five different collectors (measured in cups) and combined to make one sample (5kg). 

Comparative samples were also collected from Mukono district in Central Uganda 

during the same period. 
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Handling and preparation of collected samples 

 
Honey: Samples of processed honey were purchased from local processors, put in a 

cooler box and transported under cold conditions to a laboratory at the Natural 

Chemotherapeutics Research Institute in Kampala.  

Balanites oil: Samples of balanites oil were purchased from local processors put in a 

cooler box and transported under cold conditions to the laboratory in Kampala.  

However, dry balanites nuts were collected from different farmers (since the fruit fall 

season had just passed), put in plastic bags and transported to the laboratory in 

Kampala under ordinary condition. In the laboratory, balanites nuts were further dried 

in an oven at 40-50oC to >14% moisture and cracked manually to release the oil-reach 

seed kernels. An electric grinder was used to reduce the seed kernels into powder. Oil 

was extracted from the 1kg kernel powder sample with hexane (2.5L) by cold 

maceration. The extraction yield was determined. 

 

Shea butter: Samples of processed shea butter were purchased from processors. 

However, shea fruits were collected from local farmers, put in cooler box and 

transported to a laboratory in Kampala. At the laboratory, fruits were de-pulped, and 

the nuts obtained dried in an oven for 48 hours at 40 - 50oC to allow the kernel separate 

from the seed. The nuts were cracked by hand to release the kernels then dried further 

for another 60 hours in the same oven at 40-50oC until moisture content was >14%. 

The dry kernels were then crushed into a paste using an electric grinder. The oil was 

chemically extracted from 1kg of the paste sample using hexane (2.5L) by cold 

maceration. The extraction yield was determined for each sample. When stored under 

room temperature shea oil turns into butter. 

 

Ruspolia differens (grasshopper) 

The grasshoppers were purchased from local collectors in Arua town, put in a 

perforated container with a cover (to allow air circulation) and transported to the 

laboratory in Kampala. At the laboratory, appendages (wings, legs, ovipositors) were 

removed and stored under cold conditions (0oC).  
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The collected samples were assessed for several parameters through different 

techniques (Tabel 1 and 2) 

 

Table 1. Parameters and methods used for nutritional analysis of honey  

Parameter Method of analysis 

Moisture content Oven method (AOAC, 2012) 

pH pH meter (AOAC, 2012) 

Total acidity  Titration (Bogdanov,2009) 

Insoluble matter Oven drying (Bogdanov,2009) 

Total Sugar Content: Glucose and 

Fructose (mg) 

Refractometer for total sugars; HPLC-UV and GC-FID 

method for reducing sugars (AOAC, 2012; 

Bogdanov,2009) 

Total Carbohydrates (g)  

 

By difference 100 - (weight in grams [protein + fat + 

water + ash] in 100 g of food) (AOAC, 1999) 

Energy (kcal) 

 

By calculation using formulae (Protein x 4) + (Fat x 9) 

and (Carbohydrates x4) (AOAC, 1999) 

Minerals (mg): Zn, Fe, Mn,  Flame Atomic absorption spectroscopy (AOAC, 2012) 

Calcination of the samples and dissolution of the ash 

obtained in 0.1 N hydrochloric acid followed AAS spec 

analysis (Rodríguez-Otero et al., 1992) 

Vitamin C (mg) Spectrophotometric method using 6-

dichlorophenolindophenol and absorbance measured 

at 515 nm; HPLC method (RP-HPLC) with UV detector 

Volatile compounds Solvent extraction and GC-MS method 

Total phenol content Spectrophotometric method using Folin–Ciocalteu 

regent and absorbance measured at 725-765 nm 

(Singleton et al 1999) 

Flavonoid content Spectrophotometric method using aluminum-

flavonoid complexes absorbance measured at 415–425 

nm 

Antioxidant activity 2-Diphenyl-1-picrylhydrazyl “DPPH” (Rodrıguez-

Flores et al.,2015); Oxygen radical absorbance capacity 

“ORAC (Spilioti et al., 2014).; Ferric reducing 

antioxidant power “FRAP (Prior et al.,2005) 

Contaminants and Toxic 

Compounds  

 

• Pesticides 

(organophosphates 

chlorpyrifos, coumaphos, 

malathion,and dicofol, 

and fluvalinate) 

• Pyrrazolidine alkaloids  

 

 

GC-MS (Graziella Amendola et al. 2011; Amvrazi et al., 

2011); Jawad Al-Rifai and Nageh Akeel, 2015); 

Aldovinos-Flores et al., 2017) 

 

LC-MS or HPLC and GC-MS (Letsyo et al., 2017) 
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Table 2. Parameters and methods used for nutritional analysis of shea and balanites 

oils 

 Parameter Method of analysis 

Fatty acids (%) (Palmitic acid, Linoleic, 

Oleic, Stearic, Arachidic acid) 

Trans esterification method followed with 

GC-MS analysis (AOAC, 1999). 

Vitamins (Vitamin A (μg/g); Vitamin E 

(ppm); Carotene-Carotene (ppm) 

HPLC and UV methods (AOAC, 2012)  

Sterols (Sitosterol, Stigmasterol and 

Cholesterol) 

GC-MS and LC-MS methods (Nahm, 2011 

Acid value Titration (Bogdanov,2009) 

Free fatty acids AOAC, 1999 

Peroxide value AOAC, 1999 

Iodine value AOAC, 1999 

Refractive index AOAC, 1999 

Colour AOAC, 1999 

Saponification value AOAC, 1999 

 

Ruspolia differens (grasshoppers) 

Grasshoppers were analyzed for their polymorphism by observing their physical appearance 

(colour), additionally, size (length and breadth), insect weight and edible portion were 

determined using standard measurements. Proximate composition including; moisture content, 

total fat, protein, fibre and minerals were determined using standard methods in AOAC (1999). 

 

1.5 Analyses 
 
Data collected through FGDs and key informant interviews were explored to identify 

patterns and then summarized. Summarized data was then analyzed using descriptive 

statistics which provided percentage means. 

 

Using the frequency of positions taken by the NWFPs mentioned at the FGDs and 

ranking weights, the top three NWFPs were identified for their importance as a source 

of food and income. It should be noted however, that although each of our FGDs 

culminated into the choice of three key NWFPs, the fourth, long-horned grasshopper 

(Ruspolia differens) was included in the list. This was done for three major reasons: 

1. Anecdotal evidence suggested that long-horned grasshopper was an important 

seasonal NWFP consumed by many people throughout west-Nile 
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2. Long-horned grasshoppers were also found to be very popular in urban areas 

where their harvesting was enhanced by use of strong bright lights 

3. Despite its wide consumption in west-Nile, no scientific studies had been 

undertaken on this sample of long-horned grasshopper 

Nutrient content analyses of the key NWFPs were carried out to ascertain their nutrient 

values. Analyses involved simple descriptive statistics of mean values and their 

deviations. 

2.0 FINDINGS FROM FIELDWORK  
 

2.1 Characteristics of survey participants  

 
A total of 188 respondents participated in 12 focus group discussions (8 groups in Arua, 

2 in Yumbe and 2 in Moyo). Two FGDs were composed of refugee respondents only 

(one in zone 2, Imvepi settlement and the other in Ofua 6, Rhino camp settlement), 

while the rest were composed of a mix of both refugees and locals from the host 

communities in the three districts.  There were more males (63.2%) than female (37%) 

respondents. All respondents were above 16 years of age with about a half (50.3%) 

being greater than 35 years old. About 12.3% of the respondents had not attained any 

formal education but almost half (45.2%) had at least attained primary education 

(Table 3).  

 

For both men and women, crop cultivation was the major livelihood activity (35.6% 

and 26%, respectively) while sand mining (0.8 and 2.8%) and service provision (1.6 

and 2.8%) were the least undertaken livelihood activities for men and women, 

respectively (Table 3). 

 

Table 3. Proportion of all FGD participants by age, education and livelihood options in 

the West-Nile sub-region, Uganda 

 

Categories 

Overall 

(%, N = 152) 

Male 

(%, n = 96) 

Female  

(%, n = 

56) 

Age 

16-35 49.7 57.7 36.2 
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>35 50.3 42.3 63.8 

 Education 

No formal education 12.3 4.3 23.8 

Primary education 45.2 43.5 47.6 

Secondary 

education 27.7 37.0 14.3 

Tertiary education 14.8 15.2 14.3 

Livehood sources 

Crop cultivation 31.2 35.6 26.0 

Livestock keeping 22.4 23.9 20.8 

Charcoal burning 2.8 3.2 2.4 

Craftsmanship 10.0 8.9 11.3 

Product processing 8.9 6.9 11.3 

Service provision 2.2 1.6 2.8 

Sand mining 1.7 0.8 2.8 

Trade 8.5 6.9 10.4 

Other 12.2 12.1 12.3 

 

2.2 NWFPs in west-Nile sub-region 
 
Generally, common NWFPs in Uganda include fruits and nuts, mushrooms, edible 

insects, terrestrial and aquatic meat, medicinal and aromatic plants, handicrafts, roots, 

tubers, corms, leaves, flowers, gums, sap, resins, dyes, and honey (Cottray et al 2003). 

Their production is usually less destructive than timber harvesting, or charcoal 

burning and offers good opportunities for improving livelihoods as NWFPs are 

generally accessible to the rural poor with little capital investment needed for 

collection, processing and marketing. With NWFPs, forest-dependent people get 

access to products that enhance their nutrition and income generating opportunities 

at minimal environmental cost, hence supporting effective conservation of these 

resources (Cottray et al 2003).  

 

In west-Nile, we recorded several non-wood forest products consumed across the sub-

region. The products can be grouped under three main categories, namely: i) NWFPs 

obtained from trees e.g. fruits and leaves; ii) NWFPs obtained from insects (a product 

of the insect or the insect itself) e.g., honey from bees, long-horned grasshoppers 
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(Ruspolia differens), termites, especially those of the Macrotermes sub-genus 

(Macrotermitinae sub-family) and crickets; iii) NWFPs obtained from plants, small 

mammals and fish that use terrestrial and aquatic resources. Refugees and host 

community members reported similar NWFPs during the FGDs.  

 

Most Preferred NWFPs 
 
Although many NWFPs were reportedly exploited and used across west-Nile sub-

region, overall, honey was the most important NWFP followed by shea butter from V. 

paradoxa and Balanites oil from Babalanites aegytiaca (Table 4). Honey was “rated” 

among the top three most important NWFPs in all focus groups across the study sites. 

V. paradoxa and B. aegytiaca which were second and third respectively, were 

treasured for their oils which are used by communities across all study sites to prepare 

food, and as a cosmetic used to smoothen and to fight skin infection. The oils also 

provide a reliable source of income when the surplus is sold (Plate 4).  

 

Table 4. Ranks and scores of the most important NWFPs in West-Nile, Uganda 

 

NWFP Source Product (s) obtained Rank (Score) 

Honey Insect  Comb honey, processed honey, honey 

wine. 

1 (52) 

Vitellaria 

paradoxa  

 

Fruit Edible Fruit pulp, kernels shea 

butter/oil 

2 (36) 

Balanites 

aegytiaca  

 

Fruit Edible Fruits pulp (sweet-bitter taste) 

and Balanite oil. 

3 (21) 

Tamarindus 

indica 

Fruit   Edible fruits 4 (17) 

i)- Doodo 

(Amaranthuis 

dubius) 

Vegetable 

 

 

Insect 

Edible leaf vegetables 

Termite alates are consumed as a source 

of animal protein 

5 (14) 

 

 

 

6 (14) 
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ii)- Winged 

termites 

(white ants)  

 

Osubi (Vigna 

ungiculata) 

Vegetable  Edible leaf vegetables 7 (13) 

Borassus 

aethiopum 

 Edible fruits, Edible cooked in sand seed 

radicle 

8 (12) 

i) Tegiri 

(Cleome 

gynandra) 

Vegetable Edible leaf vegetables 9 (4) 

ii) Kiliwiri 

(Hibiscus 

surattensis) 

Vegetable Edible leaf vegetables 10 (4) 

Unidentified 

fish 

 Food Sauce 11 (3) 

 

Since honey and oils from V. paradoxa (shea) and B. aegytiaca were the three most 

preferred NWFPs from our survey, the assessment of the structure of their value chains 

was explored in greater detail. In addition, the value chain of long-horned 

grasshoppers was also examined. 

 

  

Plate 1. Participants at Cina Primary School FGD in Arua (A), and a participant 

prioritizing his top three most important NWFPs at ICRAF Learning and Innovation 

Center, Arua District 

(A) (B) 
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Plate 2. Key informant interview at a small-scale mechanized cold-press oil processing 

plant for shea oil in Yumbe district 
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Plate 3. NWFPs sold in the rural markets and shops; winged termite alates (white ants) 

(A), fruits of Tamarindus indica (B), dried nuts of Vitellaria paradoxa (C) in Arua 

district and an assortment of processed honey and formulated products (D). 

 

 

 

(A) (B) 

(C) (D) 
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Plate 4. Traditionally processed honey and shea butter sold at a roadside market in 

Uleppi trading centre, Arua District. 
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Plate 5. Radicles of Borassus aethiopum at the Lefori market, Moyo Disstrict, on 

display (A), and a sales transaction to a traveler in a bus (B) 

 

 

 

 

 

 

 

 

 

 

 

 

(A) (B) 
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2.3 Key NWFP value chains 
 
The Focus Group Discussions and key informant interviews provided insights into the 

value chains of the key NWFPs consumed in west-Nile. The stakeholders along the 

value chains, their roles and responsibilities are here described: 

 

2.3.1 Honey value chain  
 
Availability of honey - The quantity of honey harvested in west-Nile was generally 

reported to be on the increase compared to levels extracted about 5 years ago. The 

increase in the honey collected was attributed to the increase in the number of hives 

both traditional and modern (i.e. Kenya Top Bar - KTBs) that beekeepers have sited 

within the wooded landscape. The increase in the number of bee hives is attributable 

to promotion of beekeeping as a livelihood option by several environmental NGOs, 

such as Catholic Relief Services (CRS), World Agroforestry (ICRAF), Danish Refugee 

Council (DRC) among others. While some respondents indicated that they could make 

traditional and improved KTB hives, most respondents indicated that they bought the 

hives at between UGX 8,000 – 12,000 per traditional hive, whereas a KTB cost 

between UGX 110,000 – 160,000 per hive within west-Nile. A substantial quantity of 

honey was also reportedly collected from caves, crevices in old hollowed trees (which 

necessitated cutting of such trees). Honey was also reportedly extracted from sub-

terranean hives (in the ground) in small quantities.  

 

Unlike wild beehives, modern beehives were reportedly sited in areas where an 

individual or group of people exerted some authority of land ownership, for example 

as landowners or land leased from a known landlord. With the exception of where hives 

were located in hollowed trees at heights greater than 3 m off the ground, hives were 

located in areas with low human activity, usually beyond 500 m from the nearest 

human settlement. This was considered safe distance from potentially harmful bee 

stings. 

 

When wild beehives are located within a homestead or cultivated area, the hive 

products were considered to be the property of the landowner, although no strict laws 

forbid other members of the community from exploiting these resources. However, 

wild hives found in unsettled or uncultivated areas were considered communal 
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property where all members of the community were free to harvest honey from these 

hives at first sight. 

 

Seasonality and quantity of honey collected/harvested - Honey flow was 

reported to be seasonal, with honey harvested three times a year i.e., in December-

February, May-June, and in September. During the honey flow seasons, beekeepers 

reported that they were able to extract about 4- 6 kg of comb honey per hive. The time 

taken to harvest honey was approximately 30-60 minutes per hive. Harvesting was 

done in the evenings between 7:00 -10:00 pm, usually by men and teenage boys.  

 

Method of honey collection - Traditionally, honey is harvested by burning bundles 

of dry grass to provide light in the night, but the smoke produced is also used to calm 

the bees. The collector then inserts their bare hand into the hives to extract 

honeycombs non-selectively. Honey extracted from wild beehives was reportedly kept 

in non-airtight containers such as plastic buckets and sauce pans or other plastic 

containers. In the modern top bar hives, it was reported that the bars were inspected 

to assess the maturity of the honeycombs before the combs were harvested. While 

harvesting honey from top-bar hives, smoke from modern smokers was used to calm 

the bee colony. Because most beekeepers using top-bar hives have got some training in 

modern beekeeping, the harvested honey from such hives was stored in food-grade air-

tight plastic buckets provided by agents of processing companies in the urban centers 

in Arua, Moyo and Yumbe district. 

 

Use of honey - About a quarter of the harvested honey was reported to be used for 

subsistence consumption. Within homesteads, comb honey is consumed for food and 

medicinal values, or locally processed into liquid honey, which may be further 

fermented to make honey wine. A greater portion of comb honey (usually more than 

three quarters) was reportedly sold to honey collection (pooling) agents within the 

community at UGX 5,000 - 7,000 per Kg of comb honey. The agents then transport 

the honey to urban centers e.g. Arua and Yumbe district for further processing and 

marketing.  

 

The sale of comb honey to agents of large companies in Arua, Moyo and Yumbe  

districts implies that most comb honey produced by farmers in west-Nile sub-region is 
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processed by a few but fairly large processors in the urban centers such as Blessed Bee 

for Life in Yumbe district;  Arua Honey Pride (U) Ltd, Malaika Honey and Bee Natural 

Products in Arua district. These companies process the comb honey into a number of 

products, although liquid honey and bees wax are the major processed hive products.  

 

The processed products are then marketed within and out of the West-Nile sub-region. 

Processed liquid honey is sold at about UGX 20,000 – 22,000 per Kg while processed 

beeswax is sold at UGX 30,000 – 35,000 per Kg. All honey processors interviewed 

indicated that all their honey was sold within Uganda. Bee Natural Products Ltd, 

reported a halt in liquid honey exports due to high demand for honey within Uganda. 

This finding is supported by Amulen et al (2019) who reported that despite the high 

quantities of honey harvested and processed in the west-Nile sub-region, the demand 

for honey was not satisfied by the current production levels.  

 

While international markets for honey are likely more rewarding, fluctuating 

production in Uganda was mentioned as a major hindrance to meeting international 

market quarters by the processors. Within the Ugandan market however, it is likely 

that the deficit in honey supply has created an avenue for supply of honey from the 

neighbouring Democratic Republic of Congo. Focus group respondents mentioned that 

crude comb honey from the forests of eastern DRC were transported to west-Nile 

mainly to Arua by vehicles, motorcycles and bicycles. The delivered honey is reportedly 

bought by small scale processors in Arua and in other towns as far as Kampala. The 

honey from DRC reaches Kampala mainly as bus cargo transported in small units of 

20-liter plastic jerrycans.  

 

Formal organization of collectors - While rural communities utilize honey as an 

alternative food source and sale it for household income, they exploit the NWFPs at an 

individual level rather than in organized formal groups. Nonetheless, established 

honey processors in urban areas in Arua, Yumbe and Moyo districts have attempted to 

organize collectors into informal groups for ease of coordination of their farmers from 

whom comb honey is bought.  

 

Established honey processors such as Bee Natural Products ltd in Arua, Honey pride 

Arua (U) Ltd, and Blessed Bee for Life in Yumbe have organized farmers in west-Nile 
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sub-region to supply them with raw honey. In addition, civil society organizations such 

as SNV, ICRAF and CRS among others, working in the environment and agricultural 

sectors within the west-Nile sub-region have made attempts at organizing local 

beekeepers in to groups for training and sensitization. Government aided projects such 

as the Northern Uganda Social Action Fund (NUSAF), intended to address poverty 

alleviation in the region have also provided support in terms of training and provision 

of inputs to increase adoption of modern bee farming techniques. It is expected that 

increased adoption of modern techniques of beekeeping will subsequently increase the 

production of high-quality honey and beehive products.  

 

Constraints in the honey value chain - FGD respondents mentioned several 

constraints to honey production. The most important constraint was the lack of skills 

in modern beekeeping. For instance, the lack of skills in proper apiary siting, 

management, harvesting and handling have resulted in reduced quantities and quality 

of harvested products.  

 

Respondents also reported a lack of modern equipment such as smokers, bee-suites, 

air-tight buckets which limit their capacity to ensure high quality products. The lack of 

equipment has resulted in the use of traditional and often crude methods that affect 

the quality of honey and bees wax. The use of bare hands to extract the combs exposes 

harvesters to unpleasant bee stings, while burning grass for light and smoke added 

“smoky” odors and ash into the harvested honey. 

 

Respondents also reported loss of bee colonies and hives to dry-season bushfires. 

Bushfires are habitually set to stimulate regeneration of tender pastures for livestock, 

to open farmlands or to hunt. The colonies and hives are thus often consumed by the 

uncontrolled fires, although cases of arson were also mentioned.  

 

Because apiaries are often set far from homes, theft of hives, especially for the modern 

top-bar hives was mentioned as a common problem. The hives were thought to be 

stolen by community members who desired to establish apiaries but were limited, or 

by individuals who intended to sell the hives.    
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The reduction of water points due to prolonged drought periods were also reported to 

affect bee colonies. The respondents mentioned that high numbers of collapsed 

colonies were observed during periods of prolonged droughts. Some respondents 

speculated that the decline in tree cover was likely linked to the loss of water in the 

landscape.  

 

Opportunities for honey value chain improvement - Of the top three NWFPs 

identified from our assessment, the honey value chain was best developed. 

Nonetheless, several opportunities still exist for further improvement of the honey 

value chain as elucidated below.  

 

Many communities have interacted with bees and appreciate the economic, and 

environmental benefits of beekeeping. The knowledge of traditional techniques used 

in beekeeping can make modern techniques with improved technologies easier to 

understood and adopted. Indigenous knowledge in beekeeping may also be used to 

develop appropriate intermediate techniques of beekeeping that embrace bits of 

traditional and modern beekeeping techniques. These “hybrid” technologies may allow 

for the use of locally available materials obtained at low cost but used for high-quantity 

and high-quality honey production.  

 

Currently, several local beekeepers are working in collaboration with established 

processing companies in the region. Many beekeepers have been organized into 

informal groups which can be easily traced within the different sub-counties of the 

districts of west-Nile. These informal groups make it easy to access the farmers for 

training and provision of support. 

 

The vegetation in the west-Nile landscape is conducive for beekeeping. The vegetation 

provides a diversity of bee-forage material. Therefore, colonies can be expected to 

easily develop in well baited and sited hives. However, the farmers have to be trained 

in techniques that enables them to exploit the benefits of these vegetation types. For 

example, identification and domestication of important bee-forage plant species can 

facilitate increased honey production (Amulen et al 2019). 
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The demand for honey is high within Uganda and beyond. This high dem and provides 

opportunities for increased honey production in the West-Nile sub-region which is the 

largest honey producing region in Uganda. However, for the sub-region to increase its 

potential of production to meet the demand, attempts should be made at continuously 

improving the quality and possibly the diversity of processed hive products from the 

region. 

 

There are different stakeholders that could be integrated in the honey value chain but 

are not currently fully engaged. For example, several CSOs within the sub-region are 

training youth in vocational skills (including carpentry), growing and maintenance of 

trees within the communities, yet such skills have not been harnessed to improve the 

honey value chain. Increased participation of different stakeholders in the honey value 

chain can lead to improved yields and quality of honey produced. 

 

The Uganda National Bureau of Standards (UNBS) has developed standards for honey 

to meet requirements for national and international markets. The existence of 

standards suggests that value chain improvement efforts can be focused to meet 

specific aspects of the processed honey, to improve properties of the processed honey 

for specialty markets. 

 

2.3.2 Shea butter value chain  
 

Availability of shea butter products - The quantity of V. paradoxa (shea butter) 

fruits harvested per season (i.e. once a year) was reported to be lower , about, 1 - 1.5 

basins (approximately 10 – 15 Kg) on average per day compared to amounts collected 

five years ago when they collected two basins and above in the past. Respondents 

reported that this was mainly attributed to competing uses of V. paradoxa trees which 

also provide high quality fuelwood and charcoal. Many V. paradoxa trees had been cut 

for charcoal burning which generated high household income and yet its natural 

regeneration from seeds has been reported to be very slow (Gwali et al 2012a). 

However, competition for the fruits of shea butter by the ever-increasing human 

population, including the refugees, was reported to reduce the quantity of shea fruits 

harvested per individual per season. Furthermore, land use change from dryland 
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forests and woodlands into cultivated areas was thought to have reduced the 

abundance of shea nut trees.  

 

Location of shea butter trees - Shea butter trees were reported to be found in the 

cultivated, wild-uncultivated and uninhabited areas of West-Nile (Plate 3).  The 

respondents reported that although they made no attempts to regenerate shea butter 

trees, the trees that regenerated naturally were deliberately left and maintained in the 

compound or in the cultivated areas of the household. This management technique is 

similar to what has been reported in other shea butter producing areas such as the 

Lango and Teso sub-regions in the mid-northern and eastern regions of Uganda (Gwali 

et al 2012a).  

 

Shea butter tree ownership - When shea butter trees (V. paradoxa) were found 

within the homestead or cultivated area, the fallen fruits were considered to be the 

property of the landowner, although no by-laws or policies strictly forbid other 

members from the community from harvesting these fruits. However, wild trees found 

in unsettled or uncultivated areas were considered communal property, with any 

member of the community free to collect these products at first sight. 

 

Seasonality and quantities of shea butter fruits collected - Respondents 

mentioned that Shea butter trees had a short fruit harvesting period (i.e. 1-2 months), 

with their peak production between April - May, at times stretching into the month of 

June. Harvesters were reported to collect about 1 - 1.5 basins per day in the peak season 

(a basin of shea fruits weighs about 10-15 Kgs). The fallen fruits were usually collected 

by hand-picking in the morning between 5:00 am -10:00 am mainly by women and 

their children (both boys and girls) although men occasionally participated as well.  

 

Use of the shea fruit products - The pulp of the fruits is eaten or macerated to 

remove the nuts that are dried and cracked to expose the kernels from which shea oil 

is extracted. It should be noted that the term butter and oil may be used 

interchangeably, but mainly relates to the solid and liquid states, respectively. The oil 

was reportedly extracted through artisanal techniques by roasting the dry kernels, 

pounding/milling and boiling the paste in water. The oil that floats on the surface of 

the water is decanted and boiled again with water to clean the oil. The extracted oil was 
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reportedly stored in bottles, pots or saucepans. Shea oil processing is mainly done by 

women. About a quarter of the processed oil is consumed by the household, while the 

greater portion is traded within the community or taken to the local markets for sale.  

 

In the market, shea butter kernels and traditionally processed oil were available for 

sale at UGX 2,000 per cup (approximately 200 g) of kernels and UGX 5,000 for half a 

litre of processed oil (Plate 3). The cold-press technique was used by one commercial 

processor in Yumbe. The technique involves the use of force to exert pressure to extract 

oil from the kernel.  

 

Formal organization of collectors - Although rural communities utilized shea 

butter as an alternative food source and a source of household income, it was exploited 

at an individual level rather than in organized formal groups. Most collectors reported 

that although shea butter was important for food and household income, oil processing 

was not the core source of their livelihoods, especially since harvesting was done once 

a year. Shea butter fruit collectors processed oil and traded it at their own time of 

choice. Collection, processing and trade in shea butter were mainly done as an extra 

activity during farm cultivation or trade in other products, usually agricultural crop 

products. 

 

Constraints in production of shea butter - Respondents reported that the biggest 

challenge with the production of V. paradoxa was that the trees fruited once a year, 

making it seasonal. The seasonal production of fruits affects the availability of shea 

butter products on the market. The absence of fruits through most of the year limits 

the quantity of shea butter products that can be consumed or sent to the market 

although the processed oil itself has a long shelf-life. 

 

The respondents also mentioned the constraint caused by a lack of skill to improve the 

quantity and quality of their production. The current techniques used in shea butter 

extraction were reportedly labour intensive. Respondents believed that modern 

technologies would improve their efficiency in oil extraction and processing. Improved 

technologies would also enable them to diversify their shea butter product line. At the 

moment, majority of collectors who also double as artisanal processors are only able to 

produce one product -edible shea butter. Respondents believed that that skills 
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improvement would enable diversification of products obtained from shea butter, 

which would in turn improve their household income levels. 

 

The loss of mature trees due to felling for charcoal was mentioned as a major challenge 

in the west-Nile area. Despite the ordinance that was passed banning the cutting of V. 

paradoxa along its belt, the vice has continued due to limited law enforcement.  

 

Opportunities for shea butter value chain improvement - Although shea 

butter was reported by the respondents as having reduced in abundance compared to 

their abundance five years ago, the relatively high densities of shea butter trees in the 

west-Nile sub-region can still provide the much-needed source of raw material for shea 

butter production. There has been a recent ordinance banning the cutting of shea 

butter trees wherever it exists along its belt. This implies that shea nut trees might be 

able to regenerate naturally and increase in abundance along its belt. 

 

The high demand for shea butter products both as food and a raw material for 

manufacture of cosmetics provides the need to increase supply to meet the demand. 

While attempts have been made to increase the diversity of formulated products of V. 

paradoxa, locally manufactured products still lack in quality compared to those that 

are imported.  

 

The long tradition of collection, processing and use of shea butter suggests that the 

local people living along its belt appreciate the value of shea butter and can be willing 

to adopt new techniques to improve their productivity. Similar to the situation in honey 

production, integrating traditional techniques and improved technologies can result in 

appropriate technologies that suit increased production of shea butter. Nonetheless, 

there is need to facilitate increased production of shea butter that would in turn result 

in lower price of shea butter due to economies of scale and create awareness beyond 

the shea producing areas, so as to increase demand. 

    

Standards for Shea butter have recently been developed by the Uganda National 

Bureau of Standards (UNBS). The developed standards can help to inform the market 

on the product quality. The use of national standards as benchmarks can be used to 

guarantee that standards of processing and product formulation are adhered to from 
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the initial stages of fruit collection to handling and processing of final shea butter 

products. Though expensive, advances towards organic certification for international 

market, may also increase demand. 

 

2.3.3 Balanites aegytiaca oil value chain  
 
Respondents reported that the abundance of B. aegytiaca trees was similar to its 

abundance five years ago. Similarly, the oil extracted from the kernels was reportedly 

still in low quantities, just as it had been five years ago. The low quantities of oil 

processed were attributed to the extremely low levels of efficiency in oil extraction 

while using artisanal techniques.  

 

B. aegytiaca was considered a typical wild fruit tree species that was exploited from 

areas with no human settlement or crop cultivation. Because B. aegytiaca has few 

competing uses, it was reported to be widely scattered within the landscape of west-

Nile (Plate 3).   

 

When B. aegytiaca trees were found within the homestead or cultivated area, the 

products were considered to be property of the landowner, although no by-laws or 

policies strictly forbid other members from the community from exploiting these 

resources. However, fruit trees found in unsettled or uncultivated areas were 

considered communal property and exploited by whoever found the fruits first. 

 

Mature fruits of B. aegytiaca were reported to be available through November-

February. Harvesters reported ability to pick up to one basin-full of seeds in 30-45 

minutes daily during the fruiting season. The fruits are picked usually in the morning 

hours between 6:00 - 9:00 am by women and children (boys and girls). 

 

Use of B. aegytiaca - Respondents mentioned that fallen fruits of B. aegytiaca were 

collected from the ground by hand, the pulp of the fruits was macerated before the nuts 

were cracked to expose the kernels from which oil is extracted. Similar to the procedure 

of extraction of oil from shea nut kernels, the oil from B. aegytiaca is also extracted 

through artisanal techniques using heat. Oil processing is mainly done by old women. 

About a quarter of the B. aegytiaca oil was reported to be consumed by the household, 
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while the greater portion (more than three quarters) of the processed oil was traded 

within the community or taken to the local markets for sale. 

 

Formal organization of collectors - Although B. aegytiaca was considered among 

the most important NWFPs in west-Nile, possibly because of its perceived oil value, 

only little quantities of oil were reportedly extracted from the kernels. The quantities 

of oil extracted were limited due to technical challenges of extraction. As such, the 

extraction and use of B. aegytiaca oil was undertaken at individual level.   

 

Constraints to the utilization of B. aegytiaca - While mature fruits of B. 

aegytiaca were harvested only once a year, the lack of skill to harvest high volumes 

implies that B. aegytiaca oil is available on the market only seasonally, and in very 

small quantities. The respondents in the focus group discussions mentioned that the 

hard seeds required a lot of effort to crack, in order to access the kernels. The low 

efficiency of the applied artisanal techniques did not motivate the locals to invest in 

commercial production of B. aegytiaca oil, even when they were aware of the potential 

of B. aegytiaca oil to offer food of high value and high income.   

 

Opportunities for B. aegytiaca value chain improvement - There is a high 

demand for the high-quality B. aegytiaca oil. The oil is used to prepare food, while 

other people use it as medicine for several ailments. A small-scale commercial 

processor in Yumbe reported that B. aegytiaca oil had a high demand in west-Nile and 

in central Uganda where customers used it to cook and as medicine to relieve stomach 

ulcers.   

 

The trees of B. aegytiaca have a high abundance through the west-Nile sub-region. The 

tree has no major biomass-demanding competing uses. As such, the trees exist in high 

abundance which can facilitate high production of the oils, if production efficiency can 

be improved. 

 

2.3.4 Long-horned grasshopper value chain 
 
Overall, the responses from the FGDs indicated that the long-horned grasshoppers 

(Ruspolia differens) was considered a generally tasty snack. Although the techniques 

of harvesting depended majorly on where they were harvested; in the urban or rural 



 
 

 40 

 

areas, their handling and management was largely the same either in the rural or urban 

areas.  

 

Availability of long-horned grasshoppers - The quantities harvested from 

urban areas was reported by urban respondents to be on an increasing trend annually. 

This was attributed to the improvements in harvesting techniques where strong bright 

electric lights were used to attract and trap the long-horned grasshoppers (Ruspolia 

differens). In the rural areas however, the respondents mentioned that volumes 

harvested were generally low, but had been stable for a long period. Harvesters in rural 

areas used rudimentary hand-picking techniques to catch the grasshoppers.  

 

The month of November was reported as the major peak season for the harvest of 

grasshoppers, both in the urban and rural areas. Lower quantities were reportedly 

harvested in the month of June. In comparison to the Lake Victoria Basin, which has 

two harvest seasons in May (1st season) and November (2nd season) (Agea et al 2008), 

Arua enjoys only one major season. 

 

Distribution of long-horned grasshoppers - Urban collectors reported that 

long-horned grasshoppers were present everywhere during the harvest season. As 

such, one was likely to harvest high volumes of grasshoppers wherever they set their 

brightly-lit grasshopper catching platform. In the rural areas however, the long-horned 

grasshoppers were reportedly abundant in the grass vegetation from where they were 

harvested by hand. 

 

Ownership of long-horned grasshoppers - In both rural and urban areas, 

respondents reported that untrapped edible long-horned grasshoppers were not 

owned by anyone since they flew freely during the harvest season. As such, a harvester 

owned and managed only what they had managed to trap and collect. 

 

Methods of harvest -The technique of harvesting the long-horned grasshoppers 

depended mainly on where the harvester was located; in the rural or urban area. In 

rural areas, the long-horned grasshoppers were collected by hand-picking those resting 

on the blades of grasses. This process often involved chasing after the hopping insects. 

Hand-trapped grasshoppers were then placed in any container with a lid or in a 
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polythene bag that was then tied to prevent them from flying out. The long-horned 

grasshoppers were harvested in the morning hours, from about 6:00 - 8:00 am when 

the insects are inactive. The collection in rural areas was reportedly done mainly by 

women and children. A collector was reportedly able to harvest up to 1 kg a day during 

the collection season. 

 

In urban areas, strong bright lights were used to trap the long-horned grasshoppers. 

Unlike in the rural areas, the volumes of the long-horned grasshoppers (R. differens) 

trapped in the urban areas were greater. Men were reported to be more involved in 

collecting the grasshoppers in the urban areas since they were better at setting up the 

electric traps. The urban respondents mentioned that an adequate trapping gear 

comprised of used drums; new highly-reflective corrugated iron sheets; raised 

platform for placing drums (wooden platform or flat building top); high voltage electric 

wires; electric bulbs (400-1000 W); capacitors for power stabilisation and sacks for 

bulking collected R. differens. Drums are placed on a raised platform in a line and iron 

sheets slanted into each of the drums. High voltage bulbs are then placed above the 

iron sheets. Lights are switched on by 7:00 pm so that swarming long-horned 

grasshoppers (R. differens) are attracted by the bright light. The light-attracted long-

horned grasshoppers fly into and hit the corrugated iron sheets placed in the drum in 

a slanting position and eventually fall inside the drum. Similar to the technique 

reported in the Lake Victoria Basin area (Okia et al 2017), large scale collectors coat 

the bottom and sides of the drums with moist cassava flour paste and/or cooking oil to 

make it slippery and sticky, impeding the ability of the trapped insects to fly out of the 

drums. Another technique mentioned that was similar to what is done in the Lake 

Victoria basin area, was the use of smoke, billowing from under the bright light. 

Respondents mentioned that smoke made the attracted long-horned grasshoppers 

“drunk” and docile, making them easily fall in to the drum and unable escape by flying 

out. Filled drums were emptied into sacks, for temporary storage before processing.  

 

Uses of long-horned grasshoppers - In both rural and urban areas, the long-

horned grasshoppers were mentioned as a delicious snack consumed with delight by 

men, women and children. The respondents mentioned that the techniques of 

processing depended on the quantities harvested and thus, whether the collectors were 

rural or urban based.  
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The long-horned grasshoppers harvested in the rural areas were reportedly used, 

majorly for household consumption since they were often harvested in small 

quantities. Nonetheless, some households apportioned up to half of the harvested 

volume of long-horned grasshoppers for sale in the local markets. In the rural areas, 

respondents mentioned that harvested long-horned grasshoppers could be consumed 

freshly after harvest, although in small quantities. Otherwise, long-horned 

grasshoppers were preferred mainly as a snack, fried in its own fat after wings and legs 

had been detached. Women, particularly the elderly were said to be the main 

processors of the harvested grasshoppers. When processed long-horned grasshoppers 

could be sold. They are taken to the open markets within the community or hawked 

within the community.   

 

In the urban areas where long-horned grasshoppers are harvested in large quantities 

using bright lights, respondents mentioned that about three quarters of the harvested 

long-horned grasshoppers were sold in the market. At the start of the harvest the sales 

attracted high profits, with a table spoon-full of fried long-horned grasshoppers (5 g) 

costing UGX 2,000. However, at maximum production during the peak season, prices 

reportedly fell as supply increased. At such moments 1 kg of freshly harvested R. 

differens was sold at as low as UGX 4000. To increase returns during periods of high 

supply, processors added value to the edible insect. The large volumes of harvested 

long-horned grasshoppers could be fried in their own fat with wings and legs still 

attached and a solution of rock salt added as a preservative. The fried long-horned 

grasshoppers were then sun-dried, after which wings, and legs are detached. The 

respondents claimed that the treatment resulted in the extension of shelf-life up to 5 

months. The processed R. differens could be consumed as a snack or cooked in pea or 

bean source into which ground-nut paste is added.   

 

Formal organization of long-horned grasshoppers harvesters - There were 

no organized groups reported either in the rural or urban areas for collection of long-

horned grasshoppers. All collectors harvested them independently for their own 

individual use. 
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Constraints -While R. differens is widely perceived as a valuable edible insect in the 

study area, respondents stated that they were unable to exploit the nutritive and 

economic benefits to the maximum. The following were mentioned as constraints to 

maximum exploitation of long-horned grasshoppers. 

1) Short shelf-life: Respondents, both in the rural and urban centres stated that 

freshly harvested long-horned grasshoppers could not go more than 3-4 days 

before they developed a foul smell. The foul smell reportedly put-off many 

potential clients from consuming long-horned grasshoppers.  

2) Seasonal availability of the long-horned grasshoppers: All respondents were 

ignorant of the possibility farming long-horned grasshoppers. As such, all 

harvesters waited for the month of November to harvest and consume long-

horned grasshoppers. The lack of improved technologies for farming and 

harvesting long-horned grasshoppers implies that the harvesters relied on 

traditional methods of hand-picking the long-horned grasshoppers and the use 

of bright lights only to harvest the insects when they were in season. 

Respondents reported that the poor methods of harvesting had resulted in low 

volumes of long-horned grasshoppers harvested, high risk of accidents e.g. 

snake bites and electrocutions among others.  

3) Lack of skills in processing and value addition: Although the long-horned 

grasshoppers were consumed soon after they were harvested and processed 

respondents believed that other refined products such as oils and minerals, 

granulated products among others could be obtained from the long-horned 

grasshoppers. The lack of skill in advanced processing and value addition 

implied that the long-horned grasshopper product line was limited. In addition, 

the process of wing and leg removals by hand were reported to be time 

consuming and rather boring especially when large volumes were harvested.  

4) Contamination by non-palatable insects and items: Since lights attract other 

nocturnal insects as well, non-target insects were also trapped and collected in 

the drums during harvests e.g. moths.  

5) Lack of electricity: Rural harvesters reported the lack of electricity as a key factor 

limiting the volumes of harvests they can collect. Similarly, urban harvesters 

also reported that the abrupt power cuts and pour surges blew their equipment 

affecting their returns. 
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6) Erratic weather patterns: Because long-horned grasshoppers were harvested 

during the short rains of November, and yet drying was usually done through 

sun-drying, the wet conditions affected the drying of grasshoppers intended for 

future sales.  

7) The use of pesticides in the farming systems of west-Nile: Respondents both in 

the rural and urban centres believed that the insecticides used to control insect 

pests especially in the tobacco farming areas likely affected the quality of R. 

differens collected. 

 

Opportunities -Despite the enormous challenges affecting the exploitation of long-

horned grasshoppers, their high demand within and out of Arua district ensured that 

the collectors still enjoyed economic and nutritive benefits. Surprising however, was 

the realization that none of the participants in our FGDs had heard about grasshopper 

rearing. This suggests therefore, that exposing the rural and urban dwellers to 

appropriately improved techniques of farming long-horned grasshoppers might 

ensure a sustained supply of the long-horned grasshopperthroughout the year. 

 

There is a high supply of labour comprising youthful men and women, most of whom 

are not formally employed.  The value chain of long-horned grasshoppers includes 

several activities that can be undertaken by both men and women. This implies that 

adequate training of a large number of youths in improved techniques of farming long-

horned grasshoppers is likely to increase volumes and quality of insects harvested. The 

involvement of youths who are often poor, especially those in rural areas, improves 

their access to alternative protein food sources and diversifies their sources of cash 

income.  

  

Edible insects generally provide cheaper alternatives for animal proteins with low 

water and carbon footprints. Their production in large quantities can be considered 

economically and ecologically sustainable compared to conventional livestock 

production. This implies therefore, that the cost of investment in the production of R. 

differens can be lower and thus, affordable by many people in the rural and urban 

areas. This is especially so, when compared with alternative livelihood activities that 

could be ventured in. 
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3.0 NON-WOOD FOREST PRODUCTS IN THE MARKET: A SURVEY OF 

RURAL AND URBAN MARKETS 
 

The market survey of NWFPs sold in the urban and rural markets within the west-Nile 

sub-region was undertaken in June 2019. We interviewed traders dealing in NWFPs in 

each of the markets visited. The market survey covered three urban markets (main 

district markets of Arua, Yumbe and Moyo) and two rural markets in Arura, and Moyo, 

and one rural market in Yumbe.  The NWFPs sold in rural markets were usually in their 

row form e.g., kernels of V. paradoxa, freshly collected winged termites (alates) and 

freshly harvested T. indica (Plate 3). Generally, the urban markets had processed 

products consisting of sundried termites, processed shea butter, T. indica broken from 

their pods.  

 

NWFPs in Rural markets - In rural markets, NWFPs such as shea butter kernels 

and winged termites were sold by the collectors themselves who carried headloads of 

the raw NWFPs to the market. The NWFPs were sold to local residents and urban-

center product agents who bought in bulk for re-sell in the urban markets. The 

interviewees in the rural markets stated that supply of NWFPs was limited to their 

harvest seasons. The changes in supply of NWFPs caused by their seasonality resulted 

in price fluctuations. For some products such as winged termites however, a general 

increase in prices over the last five years was reported. 

 

Other than the gazetted rural markets, NWFPs were also sold by road side of busy 

highways where travelers often stopped and bought raw products (Plate 4). The 

NWFPs sold by the roadside were either not packaged or packaged in low grade 

packaging materials, consisting of re-used plastic containers. 

 

In one rural market (Metu market in Moyo) NWFPs were not sold, except for Sundays 

(the main market day). We were informed by the daily traders in the market that they 

were not interested in trade of NWFPs, even though they had a forest reserve (Mount 

Otzi Forest Reserve) in their neighborhood. The traders believed, work on NWFPs was 

difficult and that they generated low profits compared to other agricultural produce 

brought to the market. Moreover, most the NWFPs that they harvested were largely 

used for domestic consumption. 
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We also observed that boiled radicles of germinated Borassus aethiopum seeds were 

the only NWFP sold in the other rural market (Lefori market in Moyo) as a snack (Plate 

5). Lefori has a high density of Borassus aethiopum trees growing in a belt along the 

Albert Nile, close to the market. Fallen mature fruits were collected from the ground 

and eaten. However, to obtain a substantial number of radicles to make into a snack, 

the harvested fruits were planted in a prepared garden where seeds were covered with 

a light layer of sand. After eight-nine months, the planted fruits were up-rooted from 

the soil to reveal three developed radicles (about 20 - 30 cm each) per fruit. The 

radicles were broken from the fruit and placed in a pan of boiling water to cook for 3 - 

7 minutes, before they could then be served. The radicles for sale were displayed in 

trays for clients to buy. Four radicles were sold at UGX 500.  

 

NWFPs in Urban markets - Traders in the main markets in urban centers 

mentioned that they bought some NWFPs such as termite alates from rural areas 

within the west-Nile sub-region and from areas near the border with the Democratic 

Republic of Congo (DRC). All NWFPs were transported to the urban markets by 

vehicular means. While the supply of NWFPs was limited by season in the rural areas, 

in urban areas, products were bought in bulk and preserved using different techniques, 

such as, adding salt to termites alates and regular sun-drying of T. indica fruits. These 

techniques were believed to increase the product shelf-life thus increasing their 

availability in the market.   

 

While a variety of NWFPs could be found both in the rural and urban markets, honey 

was conspicuously absent from both rural and urban markets. We learned from the 

dealers and key informant interviews that honey was bought directly from beekeepers 

in the rural areas and bulked for processing in urban centers. As such, there was little 

honey coming to the open markets. Some of the large-scale honey processors who buy 

honey from the rural beekeepers include Honey Pride Arua (U) Ltd (bought up to 11 

tons in 2018), Bee Natural products Arua (bought up to 80 tons by May 2019), Blessed 

bees for Life in Yumbe (had bought up to 8 tons by May 2019). Despite these purchases, 

the demand for honey by the processors was not fully met. For example, Bee Natural 

Products Ltd that that they had the capacity to process up to 600 metric tons a year , if 

they operated at their maximum capacity. The large-scale honey processors and 
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dealers mentioned that most (up to 90%) of processed honey was sold within Uganda 

and about 10% exported to specialty markets abroad. Despite these sales, the local 

demand for honey was not satisfied. Nonetheless, crude honey (a mix of comb, larvae 

and dead bees) harvested from the forests of eastern Democratic Republic of Congo 

(DRC) were packaged in 20 liter holding plastic jerrycans and delivered to Arua town. 

The crude honey was usually bought at between UGX 80,000-150,000  per jerrycan by 

agents of small-scale honey processors in Kampala (Uganda´s capital city) for small-

scale processing and sale.  

 

Organization of traders of NWFPs - NWFPs traders, both in rural and urban 

centers engaged in the trade at individual level. There were no organized groups of 

traders. Unlike in the rural markets where NWFPs were brought to the market and sold 

as the only trade commodity at the stall, in urban markets, traders sold other products 

together with the NWFPs. Most traders sold NWFPs to supplement trade in other 

items, usually agricultural crop products, sold at the same stall. 

 

Packaging of NWFPs in the market - Within the rural and urban markets, all solid 

NWFPs  such as shea nuts, T. indica pods, long horned grasshopper and termites were 

sold as bare unpackaged products, while liquid products, such as honey, B. aegytiaca 

and shea oil, were packaged in used plastic or glass containers without labels or 

nutritional information. These products could therefore be exposed to micro-

organisms such as bacteria that could make the products spoil quickly, hence becoming 

a public health concern. 

 

Gender participation in NWFP trade - All traders of NWFPs encountered during 

the market survey were females aged 24 – 38 years. The traders mentioned that men 

were not keen on trading in NWFPs, probably because of a gender bias, with trade in 

NWFPs being considered as work for women. However, it was also mentioned that men 

most likely dealt in other business ventures with higher perceived profit margins 

compared to trade in NWFPs. This observation is similar to findings from the market 

and financial analyses in southern Africa which showed that indigenous wild fr uits 

contributed to household income and that women and children were the major 

beneficiaries through value addition and fruit processing (Ramadhani 2002).   
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4.0 NUTRITIONAL VALUE OF SELECTED NWFPs 
 

4.1 Nutritional Composition and Physico-chemical Characteristics of honey 
 

Moisture content of honey is an important determinant of its quality, stability and 

spoilage, resistance against yeast fermentation (El-Sohaimy et al., 2015). The average 

moisture content of the honey samples from the three districts in west Nile (15-20%, 

Table 5) was found to be within the limit of not more than 20.0 g/100 g as prescribed 

by Codex Alimentarius Commission, as the international standard. The moisture 

content value falls within CODEX Alimentarius standard (2001) for Honey.  Moisture 

content of Honey less 20% indicates better shelf life and resistance to fermentation and 

granulation during storage.  

 

Table 5:  Physical and chemical characteristic of honey from local market by different 
processor in Arua and Yumbe districts 
 

Parameter District 
Arua Yumbe Moyo 

Chemical/ nutritional values    
Moisture content (%) 18.91±0.54a 17.38±0.23a 15.78±0.32b 
pH 3.81±0.00a 3.89±0.00a 4.15±0.00a 
Total Sugar Content (Brix) 81.00±0.00a 81.00±0.00a 83.00±0.00a 
Fructose (g/100g) 39.73±0.38a 38.10± 1.40a 42.26 ±0.20b 
Glucose (g/100g) 31.67±0.84a 30.04±0.92a 32.69±0.27a 
Energy (kcal/g) 3.12±0.01a 2.96±0.01a 3.19±0.02a 
Vitamin C (mg/100g) 15.59±2.33c 10.41±1.29b 10.89±1.33b 
Iron (mg/100g) 1.07±0.03c 0.96±0.04c 0.61±0.06a 
Selenium (mg/100g) 3.12±0.10a 3.06±0.0.13a 3.05±0.10a 
Zinc (mg/100g) ND 0.08±0.01b 0.06±0.01a 
Bioactive components and 
anti-oxidant    
Total Phenols (mg/100g QE) 14.70±0.88b 13.11±0.31b 13.42±0.47b 
Total Flavonoids (µg/100mlRE) 2432.9±155.0c 2117.8±58.1b 1446.6±38.7a 
Antioxidant activity (DPPH)    
Safety concern    
Pyrrazolidine alkaloids     
Echimidine  +   
Eurocifoline  +  + 
Eurocifoline-N-Oxide   + + + 
Europine   + + 
Europine-N-Oxide  + + + 
Intermedine     + 
Intermedine-N-Oxide  +   
Jacobine  + + + 
Jacobine-N-Oxide  + + + 
Lasiocarpine   +  + 
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Lycopsamine   + 
Lycopsamine-N-Oxide +  + 
Monocrotoline (3/4) + +  
Monocrotoline-N-Oxide  +   
Retrorsine + + + 
Retrorsine-N-Oxide   +  
Seneciphylline  +   
Seneciphylline-N-Oxide    + 
Seneciverine-N-Oxide  +   
Tricodesamine + +  
 15 9 12 

ND= Not Determined  

 

The pH of honeys analyzed was less than 4.0 and this is typical pHs of floral honeys. 

The high acidity of honey correlates with the fermentation of sugars present in the 

honey into organic acid, which is responsible for two important characteristics of 

honey: flavour and stability against microbial spoilage, and also might indicate that the 

honey samples have high content of mineral (El-Sohaimy et al.., 2015). The pH values 

are of great importance as they influence the texture, stability and shelf life of honey 

(Terrab et al., 2003).  

 

Monosaccharide fructose and glucose, are the main sugars found in honey. The glucose 

content is usually lower than the fructose content which indicated the natural feeding 

of honey colonies; and clarified that these sugars are the dominant in honey. The 

fructose and glucose contents of the honey samples analysed in this study varied 

between 35 - 42g/100 g and 29 - 39 g/100 g, respectively. The dominance of fructose 

over glucose is one way in which honey differs from commercial invert sugar. 

According to Codex Alimentations Commission (2001), both sugars should not be less 

than 60% for honey. This observation shows that fructose is the major sugar in all the 

samples analysed and, it is in agreement with the standards for any honey product. 

 

Fructose/glucose ratio and glucose/water ratio are important parameters and useful 

indicators for honey quality, and can be used to predict and control granulation 

tendencies in honey. When the fructose/glucose ratio is high, honey remains liquid, 

but crystallizes when values are lower. When the fructose/glucose ratio is more than 

1.3, crystalisation is slow, but becomes faster when the ratio is below 1.0.  The 

fructose/glucose ratio is more than 1.3, indicating honey from west Nile district meets 

the standards. 
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Glucose/water (G/W) ratio is considered more appropriate than the fructose/glucose 

(F/G) ratio for the prediction of honey crystallization. When glucose/water ratio is less 

than 1.3, honey crystallization is very slow or even zero, and it is complete and rapid 

when the ratio is more than 2.0. In fact, moisture levels in honey play crucial role for 

honey crystallization. 

 

Honey is primarily a high energy carbohydrate food and the honey sugars are easily 

digestible sugars similar to those found in many fruits. In this study, the average energy 

value of the honey samples from the three districts ranged between 2.63 ± 0.04 and 

3.37 ± 0.03 Kcal/ g. with these results honey from west Nile can be regarded as a good 

food for the population. Honey is a good source of micro nutrients derived from the 

soil and pass to the honey through the nectar of the plants.  

 

Bioactive Components and Antioxidant Activity of Honey  

The concentration of phenolic acid, flavonoid and ascorbic acid depicts the quality of 

honey and accounts for antioxidant activity (Cortez, et al., 2019). The honey from west 

Nile was found to contain significant amounts of total polyphenol and vitamin C 

contents. Polyphenols are secondary metabolites of plants, essential to their growth, 

defence and reproduction. In humans, they combat infections, injuries and the effects 

of UV radiation, being efficient in preventing self-oxidation such as lipid oxidation. The 

polyphenol content of the investigated honey samples in this study can be considered 

as remarkably high, with medicinal properties. In recent years, there has been growing 

interest in antioxidant activity of honey contributed by flavonoids, phenolic acids, 

catalase, peroxidase, carotenoids, and non-peroxidal components. Therefore, honey 

from west Nile can serve as natural antioxidant, thereby reducing risks of heart disease 

cancer, immune system decline, cataracts, different inflammatory processes  

 

Food Safety Concern of Honey  

Residue analysis to detect contaminants in honey is a critical concern for food safety. 

In this study, analysis of pesticides and pyrrolizidine alkaloids that was conducted 

established some contaminants of pyrrolizidine alkaloids but not pesticides. There 

were about 20 different types of pyrrolizidine alkaloids of the known 500, and the most 

prominent in the three districts of west Nile of Uganda were; Europine-N-Oxide; 
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Jacobine; Jacobine-N-Oxide and Retrorsine. According to EFSA, pyrrolizidine 

alkaloids exposure or intake of 24ng/kg body weight (bw) per day can cause liver and 

lung damage or cancer. Pollen from some plants in the families; Asteraceae, Fabaceae 

and Boraginaceae has been reported to contain pyrrolizidine alkaloids.  

 

Although analysis conducted for samples of honey using LC-MS techniques detected 

presence of pyrrolizidine alkaloids, quantitative amounts were not measured. It is 

therefore important to conduct quantitative determination of PA alkaloids that were 

detected in honey samples in West Nile region. Honey is recommended to have 

maximum concentrations of 60 or 140 ng/g pyrrolizidine alkaloids. Heating or 

prolonged storage of honey is likely to reduce some pyrrolizidine alkaloids, 

particularly, the N-oxides.  

 

4.2 Nutritional Composition/ Physico-Chemical Characteristic of shea and 
balanites Oil  

 
 

The physical chemical characteristic values obtained for balanites oil were close to 

those reported by Manji et al. (2013), Gutti et al. (2012) and Okia et al. (2013) and 

those reported by Okullo et al., (2010) for shea butter (Table 6 and 7).  

 

As per the national and international standards for vegetable oil, balanites oil and shea 

butter acid values and peroxide values were within the standard limits of FAO/WHO 

and Uganda National Bureau of Standards. Acid value, which will also mean high 

percentage FFA is used to determine hydrolysis which causes deterioration of the oil 

during storage. The acid value of balanites oil and shea butter were lower than 

FAO/WHO standard for edible oils. Oil with low acid value like balanites and shea 

butter is said to be stable over a long period of time and protect against rancidity and 

peroxidation (Aremu et al, 2015).  
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Table 6: Physical and chemical characteristic of Balanites aegyptiaca oil processed by 
different methods from Yumbe district 

Parameter  Lab Hexane 

extracted 

Local artisan  

processed  

Cold pressed 

extracted 

Physico-chemical characteristics    

Colour Yellow Green 
+7.8 

Yellow Orange 
+14.4 

Yellow Green 
+12 

Refractive index 1.46±0.00a 1.47±0.00a 1.47±0.00a 

Acid value (mg of KOH/g of oil)) 1.28±0.04a 8.37±0.29c 2.50±1.69b 

Free fatty acids 0.64±0.02a 4.18±0.14c 1.25±0.84b 
Peroxide value (meq of O2/kg of oil) 6.59±0.13a 7.69±1.93b 10.16±0.15c 

Iodine value (g of I2/100 g of oil) 54.89±0.90a 56.05±0.05a 55.37±1.80a 
Saponification value (mg of KOH/g of oil) 148.50±0.46a 163.86±8.26b 171.23±2.56c 

Nutritional composition    

Beta carotene (mg/100g) 0.26±0.02a 0.71±0.01b 0.21±0.00a 

Vitamin E-α-tocopherol (mg/100g) 0.193b 0.052a 0.0502a 
Fatty acid profile    

Palmitic acid (%) 15.63 12.47 15.35 
Linoleic acid (%) 36.99 48.95 35.51 

Oleic acid (%) 25.71 20.91 25.15 
Stearic acid (%) 21.68 17.66 19.98 

Saturated fatty acid (%) 37.31 30.13 35.33 

Unsaturated fatty acids (%) 62.70 69.86 60.66 

Mono unsaturated fatty acids (%) 25.71 20.91 25.15 

Poly unsaturated fatty acids (%) 36.99 48.95 35.51 

 

Table 7: Physical and chemical characteristic of shea butter with different processing 

techniques 

Parameter  Locally 

processed 

/artisan  

Cold pressed 
 

Laboratory 

Hexane extracted 

Physicochemical characteristics    

Colour Yellow Orange 
+2 

Yellow Orange 
+0.9 

Yellow Orange 
+3.9 

Refractive index 1.469±0.001a 1.470±0.000a 1.463±0.000a 

Acid value (mg of KOH/g of oil) 0.814±0.179a 9.268±0.089c 2.842±0.008b 
Free fatty acids 0.407±0.090a 4.634±0.044c 1.421±0.004b 

Peroxide value (meq of O2/kg of oil) 10.794±0.346a 11.329±0.830 a 18.640±2.883b 

Iodine value (g of I2/100 g of oil) 45.318±4.049a 46.022±2.116a 51.544±2.341a 
Saponification value (mg of KOH/g of 
oil) 157.355±9.893a 154.780±8.315a 149.862±11.139a 
Nutritional composition    

Beta carotenene (mg/100g) 0.483±0.001a 0.231±0.085a 0.343±0.018a 

Vitamin E-α-tocopherol (mg/g) 0.024±0.011a 0.108±0.032b 0.355±0.008b 
Fatty acid profile    

Palmitic acid (%) 2.97 2.39 3.29 
Arachidic acid (%) 1.07 1.03 0.10 

Linoleic acid (%) 3.85 3.29 3.89 
Oleic acid (%) 59.89 60.96 59.45 

Stearic acid (%) 32.21 32.24 33.25 
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Saturated fatty acid (%) 36.25 35.66 36.64 

Unsaturated fatty acids (%) 63.75 64.34 63.36 

Mono unsaturated fatty acids (%) 59.89 60.96 59.45 

Poly unsaturated fatty acids (%) 3.85 3.29 3.89 

 

Peroxide value is used as a measure of the extent to which rancidity reactions have 

occurred during storage of the oil and it could be used as an indication of its quality 

and stability. Even with the processing methods (traditional processing, cold pressing 

and laboratory extraction with hexane), acid and peroxide values of balanites oil and 

shea butter were within the standard limits. 

 

Another chemical parameter like iodine value (54-56) of oil is used to determine the 

degree of the unsaturation in that oil. Higher Iodine value indicates that there is higher 

unsaturation in that oil. In fact, oils with iodine value below 100 is said to be non-

drying, between 100 and 130, semi-drying and above 130 drying oils. The iodine value 

obtained for balanites oil and shea butter indicate that these oil/fats are rich in 

unsaturated fatty acids and therefore non-drying oil in nature (Akihisa et al 2010).  

 

The saponification value of oil serves as an important parameter in determining the 

suitability of that oil for soap making. Balanites oil and shea butter in this study showed 

low saponification values than coconut oil (256), making them less suitable for soap 

making. However, because of the medicinal properties in both balanites and shea oils, 

blending them with oils having high saponification values would make a good soap 

ingredient 

 

The nutritional composition of balanites oil and shea butter indicated that these oils 

contained vitamin A and vitamin E. Vitamin A is good for eye-sight and vitamin E as 

an antioxidant. Therefore, consuming either of the oils or both can improve the 

nutrition and health condition of the population. Both Balanites oil and shea butter are 

vegetable oils that are rich in unsaturated fats like oleic and linoleic acids, and a diet of 

such oils is good for managing health conditions like cardiovascular diseases and 

cancer.  

 

 

 



 
 

 54 

 

4.3 Nutritional composition of long-horned grasshoppers  
 
The moisture content of R. differens from Arua shows that the edible insect has high 

drier matter (54-60%), hence more edible part constituting nutrients compared to 

most freshly eaten staple foods.  The total fat content (42 -52g/100g) of R. differens 

from west Nile was similar to that obtained by Kinyuru et al., 2014 (46-48g/100g) in 

Kenya, and Ssepuuya et al., 2019 (42-54g/100g) for samples obtained in central 

Uganda. The fat (Table 8) content of R. differens is higher than that of most staple food 

crops consumed in Uganda and other sub Saharan Africa. Ruspolia differens can 

therefore offer high fat content in human diet making it highly suitable for 

undernourished populations. Fat is essential as source of energy, structural and 

biological functioning of cells, and carrier of fat-soluble vitamins and improves the 

taste of food (Kinyuru et al 2011, 2013).  

 

Table 8: Fatty acid profile of Ruspolia differens polymorphism of Arua and Mukono districts 

Fatty acids Arua district Mukono district 

Green 

colour 

Brown 

colour 

Mixed 

colour 

Green 

colour 

Brown 

colour 

Mixed 

colour 

Palmitic Acid (C16:0) 0.25 0.47 0.36 0.00 0.00 0.00 

Palmitoleic Acid (C16:1) 1.88 2.04 1.98 1.70 1.42 1.54 

Stearic Acid (C18:0) 28.67 31.73 31.52 27.87 27.43 27.69 

Linoleic Acid C18:2) 4.27 0.00 5.02 5.41 0.00 0.00 

Oleic Acid (C18:1) 62.46 63.09 61.12 65.01 67.36 67.41 

Arachidic Acid (C20:0) 2.48 2.67 0.00 0.00 3.79 3.36 

SFA 31.39 34.87 31.88 27.87 31.23 31.05 

UFA 68.61 65.13 68.12 72.13 68.77 68.95 

MUFA 64.33 65.13 63.10 66.71 68.77 68.95 

PUFA 4.27 0.00 5.02 5.41 0.00 0.00 

Ratio P/S 0.13 0.00 0.15 0.19 0.00 0.00 

 

Table 9: Mineral composition of Ruspolia differens polymorphs of Arua and Mukono District  

Mineral (mg/100g) Arua district Mukono district 

Green 

colour 

Brown 

colour 

Mixed 

colour 

Green 

colour 

Brown 

colour 

Mixed 

colour 

Mg 41.38 45.42 54.33 69.98 42.21 65.50 

K 480.88 506.24 626.11 600.29 492.49 700.97 

Ca 48.60 49.95 74.64 57.42 41.16 67.33 

Se 2.49 3.63 3.58 4.24 3.37 4.56 

Na 25.59 27.70 28.85 29.74 24.76 42.72 

Fe 4.77 5.39 5.76 32.51 40.83 29.24 

Zn 4.47 4.73 4.98 6.26 7.12 7.70 
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The mineral content showed that potassium was the most dominant followed by 

magnesium, calcium and sodium, irrespective of the polymorphism (Table 9). A study 

by Kinyuru et al., 2014 also showed potassium as the most dominant followed sodium, 

but values were lower than those obtained in this study. Insects are known to have 

significant amount of essential micro nutrients like iron, zinc and selenium. Iron, zinc 

and selenium contents of R. differens obtained from Arua district were remarkably 

high for edible food though the values were lower than those in the Mukono district 

sample and also to a study by Kinyuru et al (2014). Iron is good for preventing and 

managing anaemia in the population. Zinc is a valuable mineral needed in the human 

diet, as its deficiency can cause poor growth in children and impairment of sexual 

development. It is also good in managing diarrhoea in children.   

 

The fatty acid profile of R. differens from Arua district showed high values of 

unsaturated fatty acids (65-68%). Although the unsaturated fatty acid that dominated 

R. differens from Arua district was oleic acid (61-62%), as also 38-43% reported by 

Ssepuuya et al. (2019). A study by Kinyuru et al (2014) indicated linoleic acid (30-31%) 

as the most dominant.  The total unsaturated fats obtained for R. differens from west 

Nile were similar to those reported by Ssepuuya et al., (2019) (64-65%), but higher 

than 60-61 % reported by Kinyuru et al., (2014). The presence of unsaturated acids like 

oleic acid shows the nutritional importance of R. differens in west Nile districts of 

Uganda.  

 

5.0 Potential for domestication of selected NWFPs for sustainable 
production 
 
In Africa, indigenous fruit trees (IFTs) are abundant, particularly in arid and semi-arid 

areas where they play an important role in supporting food systems, health, income 

and ecological services. The nutritive values of IFTs are especially important during 

periods of famine and food scarcity (Akinnifesi et al., 2004), although they are 

becoming increasingly important in supplementing diets even out of the famine 

periods (Akinnifesi et al., 2006).  
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Despite the numerous potential benefits of IFTs, they are declining in abundance as a 

result of anthropogenic activities such as over exploitation for firewood, bushfires and 

increased crop cultivation contributing to conversion of forests and woodland to 

farmland. In addition, many African IFTs are currently considered neglected. Wild 

fruit trees are harvested with little regard for their establishment and management as 

renewable resources (Mithöfer and Waibel, 2008).  

 

In Uganda, indigenous fruits trees are popular in the drylands, especially in the north-

eastern, northern and north western parts of the country where they are more adapted 

to the environmental conditions. However, because their growth to maturity is very 

slow, often taking decades before their first fruiting, the trees are utilized destructively 

for other quick income generation options, such as charcoal and firewood production. 

To maintain these trees in the landscape and ensure their nutritive benefits are 

sustainably supplied, IFTs should be managed to ensure nutrition benefits are received 

within a couple of years.  

 

Understanding morphological characteristics of preferred IFTs can help in 

determining domestication, protection, consumption, commercialization and 

development of local IFT-based industries. Since participatory domestication is a long-

term process involving selection of desired tree species for their improvement and 

integration into various agroforestry practices (Akinnifesi et al. 2006), it is important 

to understand the target plant traits desired by the community. Organolectic and 

morphological traits, such as fruit size which can help in identifying species’ ethno-

varieties, are often available in traditional (folk) knowledge (Ghimire et al. 2004, 

Kebebew et al. 2001).  

 

Participatory domestication of indigenous fruit trees 

Tree domestication is a long term iterative and integrated farmer driven; market-led 

process that promotes the use and marketing of selected products. “Ideotypes” such as 

the size of different components of the fruit and or kernels, visual traits like colour of 

the skin or flesh organoleptic traits and nutritional traits can determine people´s 

choices of varieties. Tree domestication is an important agroforestry initiative in the 

tropics that can contribute to the maintenance of a high abundance of tree species with 

desired traits (Akinnifesi et al 2006).  
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Collection and management of semi-domesticated trees on farm and household can be 

an effective way of providing households with improved varieties of desired fruit and 

tree traits (Akinnifesi et al 2007). The outcome of tree domestication and 

commercialisation of key species can facilitate the improvement of rural livelihoods, 

nutritional status, household income, entrepreneurial opportunities and economic 

empowerment. Consequently, tree domestication can enhance biodiversity 

conservation through increased abundance and variety of tree species within the 

landscape.  

 

The values of indigenous fruit trees in improving nutrient intake and household 

incomes in developing countries have been recognized in several studies (Fungo et al 

2016, HLPE 2017, Ickowitz et al 2014, 2016). In eastern and southern Africa, 

indigenous fruit trees form staple foods during hunger periods. Indigenous fruit tree 

products also boost income and employment opportunities, considering that non-

wood forest products often provide higher value-to-weight ratio and are easier to 

transport than timber or wood products (Akinnifesi et al 2007, Gwali et al 2012b). 

  

The benefits of indigenous fruit trees may be enhanced when local communities that 

utilize these fruits obtain the maximum yield from varieties most appreciated by them. 

Selection, management and cultivation of desired ethno-varieties are characterised by 

integration of tree growth and management through participatory domestication  

approaches.  

 

Participatory selection of superior clones and cultivars with users follows an objective 

criterion which results into vegetative propagation and integration into the farming 

system.  

The iterative process of participatory tree domestication involves the following steps;  

i) Selection of priority tree species based on farmers´ preferences and market 

orientation 

ii) Identification of superior or elite trees based on established criteria by users, 

marketers and market preferences 

iii) Development and application of efficient vegetative propagation and 

nursery management techniques for producing quality planting materials 
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iv) Integration of improved germplasm into farming systems 

v) Post-harvest handling, processing and marketing research of fresh and 

processed products from domesticated species 

 

The main aim of tree domestication is to obtain faster growing tree varieties that 

produce desired products in a shorter period compared to their natural rates when 

propagated from seeds.  

 

Target Species with domestication potential in west-Nile sub-region 

Value chain analysis of NWFPs in the west-Nile sub-region of northern Uganda 

identified Vitellaria paradoxa and Balanites aegytiaca among the top three NWFPs, 

although Tamarindus indica and Borassus aethiopum were the other important fruit 

trees recorded. Unfortunately, these economically viable tree species are also highly 

sought for competing uses such as  fuelwood and charcoal production. The destructive 

exploitation of fruit trees threatens their abundance, and consequently, their potential 

to contribute to nutritional and dietary diversity.  

 

Shea nut tree - Vitellaria paradoxa 

 

Species description 

Vitellaria paradoxa (shea tree) is a wild fruit-bearing tree species of great socio-

economic importance in Sub-Saharan Africa (Sanou and Lamien 2011, Katende et al., 

1995). The cylindrical trunk of mature trees measures 30 - 80 cm in diameter, while 

the crown diameter is 10 m on average with most of the leaves born at the end branches 

(Sanou and Lamien 2011).  Divided into two subspecies of “paradoxa” (distributed 

mainly in West Africa, extending from Cameroon to Senegal) and subspecies “nilotica” 

(distributed mainly in eastern Africa), V. paradoxa extends from Central African 

Republic to south-western Ethiopia and Uganda in the east. V. paradoxa is a 

characteristic tree of the Sudano-Sahelian savannah vegetation, distributed over a 

narrow range of 6,000 km long and 500 km wide (Hall et al 1996).  

 

Shea tree has multiple uses ranging from consumption as a traditional food additive , 

to utilization in the pharmaceutical, confectionary and cosmetic industries medicine 

(Hall et al 1996, Maranz et al 2004, Gwali et al 2012). The tree is also important in 
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carbon sequestration, where on average, V. paradoxa with DBH from 20 cm and above 

can sequester between 0.12 tCO2e/ha and 8.15 tCO2e/ha of carbon (Obua 2019). Shea 

trees are most prominently valued for their nuts whose kernels are rich in oil (Hall et 

al 1996, Maranz et al 2003, Maranz et al 2004).  

 

Due to its socio-cultural and economic importance, a form of traditional management 

and conservation of shea trees that involves local selection of superior land races has 

been practiced in Africa for over 1,000 years (Okullo et al 2004). Farmers spare 

particular trees with desirable characteristics including those used in traditional rituals 

and only cut or ring bark those that are of undesirable form; usually the smallest in size 

or those that are unproductive (Boffa 1999, Lovett and Haq 2000). In their study of 

on-farm management of V. paradoxa in eastern Uganda, Okiror et al (2012) found that 

Shea trees were managed on cultivated lands, along boundaries, home compounds, 

and hedges. The main methods of shea tree propagation used by farming households 

were by coppices and seedlings. Shea trees have therefore been protected through 

participatory management involving a complex mix of traditions and customs. 

 

Propagation challenges of V. paradoxa 

Vitellaria paradoxa regenerates naturally, though slowly and erratically, yet older shea 

trees are facing destructive exploitation by expansion of human settlement, farmlands. 

A high demand for charcoal and fuelwood has ultimately reduced the shea population 

contributing to woodland degradation (Okia et al., 2005 and Okiror et al., 2012). 

Moreover, the fallows, on which its regeneration depends, are reported to be vanishing 

(Teklehaimanot, 2003). Shea butter trees are reported to take up to 30 years to mature 

but on good soil with proper initial care, it may bear fruit in 15-25 years (Boffa, 2015 

and Katende et al., 1995). Manipulation of propagation techniques are likely to increase 

nutritional benefits obtained from V. paradoxa trees. 

 

Participatory domestication approaches taken 

In the analysis of folk classification of shea butter ethno-varieties in Uganda, Gwali 

et al (2011) reported that folk classification was based on fruit/nut organoleptic 

(colour and taste) and morphological attributes. Interviewed farmers reported 

knowledge of the relationship between nut colour and oil/butter yield. They stated 

that dark brown nuts were more oil yielding than light brown nuts. In terms of fruit 
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yield by individual trees, the focus group respondents mentioned that the highest 

fruit yield was usually obtained from trees that produced small fruits. Indeed, 

across the three farming systems of the eastern, northern and wet-Nile sub-

regions, all respondents expressed knowledge of specific shea trees that produced 

fruits with particular properties such as small sized fruits and nuts, little pulp and 

astringent pulp (Gwali et al 2011). Recent studies have now demonstrated the 

possibility of raising V. paradoxa from seeds (Plate 6), cuttings (Okao et al 2019) 

and by grafting (Obua 2019).   

 

Way forward 

Further studies are required to validate optimal conditions to ensure success of 

growth and establishment of propagules produced from the different propagation 

techniques.  

 

 

 

Plate 6. Propagation trial for raising seedlings from seed at Ngetta Zonal Agriculture 

and Development Institute, Lira Uganda 
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Balanites aegytiaca 

 

Species description 

B. aegytiaca is a native tree species of Africa, but is also found in Asia and south 

America (Fig. 2). The tree species is a semi-evergreen or sometimes deciduous, usually 

spiny, shrub or small tree growing up to 12 - 15 m in height. The bole is usually straight, 

growing to 60 cm in diameter, often fluted with branches spreading irregularly or 

pendulous, sometimes forming a rounded crown. Throughout its range in Africa, B. 

aegytiaca trees are an essential component of the environment in dryland farming 

playing a critical role in ameliorating the effects of climate in addition to providing a 

wide range of products, including food for people, fodder for livestock, medicines for 

both people and livestock and goods of commercial, cultural and scared value.   

 

In Uganda, B. aegytiaca is spread through the drier regions of northern Uganda with 

the belt spreading from the north-eastern through the north to the north-western 

region (west-Nile sub-region, Fig. 1). Okia (2011) reported that leaves were consumed 

as vegetables mainly in eastern Uganda, while fruit pulp was consumed as a snack in 

both the north- east and north-western Uganda. Nutritionally, B. aegytiaca leaves, 

flowers and fruit pulp are good sources of protein, potassium (K), iron (Fe), Manganese 

(Mn), zinc (Zn) and copper (Cu) and in all cases, leaves and flowers were superior to 

fruit pulp. Oil extracted from the seed kernels is popular in north-western Uganda. 

Kernel oil yield contained four major fatty acids in the following order of magnitude: 

linoleic > oleic > stearic > palmitic.  

 

Propagation challenges 

Similar to V. paradoxa, increasing landuse change from wood to farmlands and 

settlements has impacted negatively on the abundance of B. aegytiaca. In addition, the 

difficulty in cracking the hard nuts has been an impediment to the extraction of oil 

from the seed kernels. 

 

Participatory domestication approaches taken 

In the assessment of the value of B. aegytiaca in improving nutrition and income in 

dryland communities of Uganda, Okia (2010) reported that communities in eastern, 

northern and northwestern regions of Uganda recognized two varieties of B. 
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aegytiaca; bitter and sweet-leafed varieties. Local women in the study areas were 

generally knowledgeable about availability of these varieties. Sweet-leafed trees were 

reported to be protected both in the wild and on-farm, hence providing justification for 

domestication of this preferred variety. A variation in fruit dimensions within the 

regions was also reported (Fig 7). Preliminary studies of propagation showed that B. 

aegytiaca could be propagated from cuttings (Fig. 8a) and from seed (Fig. 8b). 

 

     

Figure 7: Different varieties of B. aegytiaca expressed by differences in dimensions of 

fruits and seeds 

  

Figure 8. Potential propagation techniques for Balanites aegytiaca using cuttings (a) 

and seeds (b) 

 

Way forward 

The high demand for B. aegytiaca leaves and oil is an incentive for increased 

cultivation of B. aegytiaca. Technical improvement in oil processing equipment to 

increase production efficiency can increase adoption and growth of the preferred B. 

aegytiaca ethno-varieties for the different sites. 

 

  

a) b) 
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Tamarindus indica 

 

Species description 

Tamarindus indica is a tree species native to Africa and belonging to the 

Caesalpinioideae sub-family, in the Leguminosae family. The tree that grows up to 

between 20 - 30 m tall and possesses great potential to address various nutritional, 

health, socio-economic and environmental constraints is wide spread through the 

tropics and subtropics. The species is considered a neglected multipurpose tree that is 

widely distributed as wild plant. T. indica is used as an agroforestry and shade tree 

with numerous medicinal purposes. Its wood is used for timber while flowers are good 

for bee forage. The fruit pulp is a valuable food source eaten by many local 

communities. Every part of T. indica plant including roots, stems, fruits, and leaves is 

reportedly not only rich in nutritional values but also has broad usage in traditional 

medicine. Ripe fruit pulp is either sweet or sour and is used for various medicinal, 

culinary, food and ornamental purposes.  

 

Propagation challenges 

T. indica is considered among the neglected indigenous fruit tree species that grows 

and is harvested in the wild. Similar to several other indigenous fruit trees native to 

Africa, T. indica has a slow growth to maturity, as such, the juvenile trees are often 

destructively harvested for poles, firewood and for making charcoal. Constraints 

towards growing T.indica are attributed to long maturation period and low monetary 

value for their ra products.  

 

Participatory domestication approaches taken 

 A study by Gebauer et al (2002) in South-Sudan reported that T. indica fruits had both 

sweet and bitter varieties. Variations in size, shape flavor and colour of fruits and seeds 

have also been reported in other studies. In Uganda, Okello et al (2018) found 

significant morphological differences in T. indica fruits and seed in three 

agroecological zones. For example, the results showed that west-Nile agro-ecological 

zone had the longest mean fruit length of 12.48 ± 2.9cm whereas, Lake Victoria 

crescent agro-ecological zone had a higher mean seed number (6.25 ± 2.8) and wider 

fruits (1.98 ± 0.3cm). The study also reported that all fruit traits were higher in the wild 
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land use than on-farm land use types. Despite its slow growth to maturity, the tree 

species is often raised from seed (Plate 9). 

 

Way forward 

Although the nutritional values of T. indica are known, sustainable commercial 

exploitation of the tree products is limited by low values. Value addition to the products 

of T. indica to raise economic benefits can facilitate increased growth of T.indica.  

 

Plate 9. Seedlings of T. indica propagated by seed at a nursery in the ICRAF learning 

centre in Arua district west-Nile. 

 

6.0 TRAINING IN VALUE ADDITION OF NWFPs IN WEST-NILE SUB-
REGION 
 
The value chain analysis of the key NWFPs in west-Nile revealed that all the key 

NWFPs were not sustainably utitilized to their full nutritional and economic potential. 

The major constraint to full exploitation of the key NWFPs was the lack of knowledge 

and skill in value addition to the products. FAO in collaboration with ICRAF organized 

a series of trainings in west-Nile with the main goal of raising awareness of the 

economic potential of the NWFPs in their landscape.  
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Aims and Objectives of the training workshops  

With the overall aim of training rural farmers to improve access to high-value 

nutrition-sensitive NWFPs in markets, the major components of the trainings 

included: 

a) Value addition 

b) Marketing of key products 

c) Quality standards  

d) Sustainable collection approaches 

 

Specifically, the trainings were geared at:  

 

• Raising awareness among local collectors and local government leaders of the 

values of NWFPs for community nutrition and income; 

• Demonstrating techniques for sustainable harvesting of the NWFPs; 

• Bringing to the attention of collectors and producers the importance of adhering 

to quality standards and assessing opportunities for certification;  

• Demonstrating methods of NWFP value addition and product formulation; 

• Raising Market awareness.  

 

Methods and Identification of trainees 

Four training workshops were organized in; Arua (two trainings - edible grasshoppers, 

and honey and beeswax), Yumbe (1 training -honey and beeswax) and in Moyo (1 

training -shea and balanites oil value addition). Over 120 participants (approximately 

30 in each of the training workshop sessions) were selected to take the trainings. The 

criteria for the selection of participants was linked to an earlier record of artisanal 

involvement in NWFP harvesting, processing and marketing.  

 

Because our assessment of the key NWFPs in west-Nile revealed that honey was the 

most important NWFP in the west-Nile sub-region, two training workshops; one in 

Arua and the other in Yumbe were allocated to sustainable honey harvesting and 

beeswax extraction, and value addition. Although, edible grasshoppers, shea and 

balanites oils were present and exploited in all the three districts, trainings in their 

value addition were separately undertaken in Arua and Moyo districts respectively, 

were harvesting appeared to be concentrated. 
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6.1 Training workshop on value addition of long-horned grasshoppers  
 

R. differens (long-horned grasshopper) is reported among the most marketed edible 

insect in Uganda (Agea et al 2008). Most of the production is sold fresh soon after 

harvest. Collectors revealed that during the month of November, at the peak of the 

grasshopper season, a single collector could harvest and sell up to ten sacks (33 

kg/sack) of grasshoppers in a single night. The average price of raw product at markets 

during the peak season was reported to be about UGX 1,000 - 2,000 /100gr. 

 

Overall, the grasshopper value chain was observed to be short and basic. Rudimentary 

processing and storage methods were largely maintained. A recent and more modern 

technique of collection employing strong bright lights and corrugated iron sheets, has 

resulted in increased quantities harvested, otherwise, the collection has remained quite 

rudimentary, involving hand catching of the grasshoppers. Large quantities are 

purchased by buyers from neighboring countries, especially DR. Congo where 

grasshoppers are of high demand as they are considered a delicacy. 

 

Although the procedures in the value chain appeared rudimentary west-Nile seems to 

present opportunities for commercial exploitation of grasshopper due to the existence 

of favourable conditions which include:  

• Long-horned grasshoppers, and other edible insects, are traditional food 

sources with no psychological barriers; a characteristic of developed countries- 

that foreclose its consumption;  

• they provide much needed nutritional benefits especially protein content;  

• High domestic and external demand;  

• High product availability during the peak months, June and November. 

 

Training workshop on potential value of long-horned grasshopper 

The training took place at Royal Crane Resort hotel in Arua, on 13th November 2019. 

The workshop was attended by five district local government leaders and 30 collectors 

and processors of the long-horned grasshopperfrom Arua district (Plate 10). The 

training was facilitated by researchers Robert - Opoke, from Gulu University and 

Karlmax Rutaro from Makerere University. They were supported by Clement Okia, 
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ICRAF Uganda Country representative, himself, a long-time researcher and expert on 

edible insects.   

 

The content of the training included information on the potential of edible insects in 

Uganda (Clement Okia), understanding the ecology of the edible grasshopper 

(“Nsenene”) – habitat, feeding, reproduction and seasonality (Robert Opoke), the 

harvesting and utilization of long-horned grasshopper (Clement Okia), nutritional 

benefits of value addition (Karlmax Rutaro) and potential for farming long-horned 

grasshopper (Robert Opoke).  

 

In his opening remarks, the district entomologist mentioned that there was growing 

government interest in grasshoppers (“Nsenene”, known as “Ese” in Arua), whose 

harvesting and consumption had become a country-wide practice. He stressed the 

need for continuous awareness raising, especially on good practices related to 

collection to avoiding spoilage.  

 

Okia presented on the potential of edible insects in Uganda, sharing experiences from 

neighboring countries. He said there was still limited knowwledge among the local 

population of information pertaining to long-horned grasshopper ecology. For 

instance: most people did not know where grasshoppers came from; the different 

species; the different methods of harvesting and value addition. He informed the 

gathering of the need to conserve their habitat.  

 

Okia described the different methods used to collect the grasshopppers.  He described 

the relatively new technique in west-Nile that involved the use of large drums (1000L), 

white iron sheets (to better reflect light), high voltage electric wires and bulbs (400-

1000W) and sacks for bulking insects. Some of the chllaneges with this technique 

included power blackouts, safety (burns, irritation to eyes due to bright lights, electric 

shocks), difficulties in drying the grasshoppers (due to their high fat content), labor 

intensive venture (removing appendages) and short shelf life. The other technique was 

the traditional approach of hand picking the grasshoppers from vegetation.  

 

Opoke presented on the ecology and evolution of grasshoppers. He mentioned that 

from previous studies, about 98% of grasshoppers were often found on seven main 
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plant species, or “indicator species” for Nnsenene. Opoke further explained the various 

development stages. He stated that grasshoppers were available in the west-Nile all 

year-round, but in different development stages. He said further studies were required 

concerning why the insects are attracted to some light sources and not others, what 

triggers them to swarm and, if the materials used to harvest them (.e.g smoke) affects 

the quality of harvested insects.  

 

Opoke also shared findings from recent mass rearing experiements conducted in 

collaboration with Makerere University, which demonstrated high potential for low-

cost technologies to support the farming of long-horned grasshoppers. Research is 

ongoing on dietary acceptance and preference of long-hornedgrasshoppers for certain 

foods, including foods that can make them grow faster. Findings so far indicate that 

more diversified feed types fed to the long-horned grasshoppers lead to shorter 

developmental phases and higher levels of essential fatty acids (increase in good fats, 

reduction of bad fats).  

 

Rutaro presented on the nutritional benefits of grasshoppers. He mentioned that 

grasshoppers had 40 - 50% good fats (unsaturated) and fatty acids, protein (> 30%), 

nine essential amino acids and minerals (Ca, Mg, Fe, Zn, K, Na). He stated that 

grasshoppers were particularly beneficial to pregnant women. He mentioned the need 

for value addition with the view of increasing shelf-life of the insects (e.g. drying, 

storage, packaging). He also spoke of the prospects for developing bulk harvesting 

collection points and the need to organize collectors. The main public health concerns 

however, are related to santiary conditions of the insects e.g. quality controls at points 

of sale, inadequate hygeine at storage and processing centres.  

 

The training workshop was well-received by the collectors and the district authorities, 

who commended FAO and ICRAF for organizing the first workshop on edible insects 

in Arua. Key messages and need for future inquiry included: a better understanding of 

the origin of grasshoppers inorder to facilitate the preservation of grasshopper 

habitats, making nutritious insects available (in other forms) on a year-round basis, 

and tackling challenges partaining to safety such as harvesting safety  and food safety 

issues.   
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Plate 10. Participants at the training workshop of the potential of the long-horned 

grasshoppers at Royal crane resort, Arua (a and b). 

 

6.2 Training workshops on sustainable honey harvesting and beeswax value 
addition 

 
Currently, the west-Nile sub-region is the major honey production area of Uganda. 

Beekeepers are mostly small-scale producers using traditional hives. Some beekeepers 

have incorporated KTBs, while langstroth hives are of marginal use.  

  

Hive productivity is mainly affected by poor management due to skills and knowledge 

gap of beekeepers. This has also impacted on processors and their capacity to reach 

final markets. As a consequence, low quality of harvested comb honey has resulted in 

processors rejecting some supplies from local collectors. Poor-quality hive products are 

not able to meet either the high domestic demand or foreign market demands that 

require even higher quality standards. This probably explains the increasing import 

volume trends of natural honey over the last ten years (Fig. 2). 

 

a) b) 
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Figure 2: List of countries of origin supplying honey imported by Uganda  

 

Other aspects limiting beehive productivity include: the use of bushfires; continuous 

loss of tree cover due to charcoal production; land use change (establishment of 

agricultural crop cultivation); water scarcity attributed to prolonged dry spells in 

Northern Uganda. 

 

A huge potential from this value chain derives not only by liquid honey, but also from 

the extraction of beeswax, that sells at a higher price (20,000 - 30,000 UGX/kg). 

However, according to processors and experts interviewed, capabilities in wax 

extraction are completely lacking. 

 

The honey and beeswax value addition training aimed at demonstrating and providing 

information on the following; 

• Ethical procedures of hive products’ extraction 

• Procedure of handling harvested honey 

• Processing of harvested hive products  

• Marketing of hive products 

• Packaging and labelling of products 

• Adherence to honey standards 

• Requirements for acceptance of Ugandan hive products into global markets 
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One of the two training workshops were conducted at the ICRAF Learning and 

Innovation Centre in Arua district, while the other was conducted at the premises of 

Blessed Bee for life in Yumbe town. It was facilitated by Bees for Development and The 

Uganda National Apiculture Development Organization (TUNADO). There were 35 

trainees in attendance at the ICRAF learning and innovation Center, from different 

beekeeping groups within Rhino Camp and Imvepi refugee settlement. The trainees 

were made up of a mix of South-Sudanese refugees and nationals from the host 

communities within and around the refugee settlements. The training in Yumbe was 

attended by district local government leaders together with 30 local beekeepers 

selected from all sub-counties of Yumbe district. 

 

The training was participatory and included bee photo games that were used to assess 

the knowledge of the beekeepers. An overview of good practices of beekeeping were 

presented and demonstrated. The session on good practices was undertaken because 

high-quality and quantity of hive products result from general implementation of good 

apicultural practices.   

 

Role plays were presented to show two scenarios of beekeeping, i.e., beekeeping using 

expensive exotic beekeeping equipment versus the use of locally available equipment. 

The role plays showed that the use of locally available beekeeping materials can be 

more economically viable than using very expensive exotic pieces of equipment if good 

apicultural practices are implemented. 

 

The core aspect of the training – beeswax value addition, involved the demonstration 

of best practices for harvesting and cleaning beeswax from honey combs. The 

procedure for obtaining stage I cleaned bees wax was demonstrated and practiced by 

the participants (Plate 11 and 12). 

 

Participants were encouraged to engage in beeswax production because, while beeswax 

was largely left unexploited by local bee keepers, a unit of cleaned beeswax offered a 

better price (USD 7 - 10 / kg) than a similar unit of liquid honey (USD 3 – 5 / kg) in 

Uganda. In addition, because local beekeepers in Uganda do not treat their bee colonies 

with antibiotics, the wax produced was of high organic quality, fetching high prices on 
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the international market (most countries treat bees with chemicals since bee diseases 

such as Varroa mite are now well diffused, thus affecting the quality of wax).  

 

Trainees were encouraged to protect their wax against contamination not only by 

following good beekeeping principles but also using clean and contaminant-free 

beeswax processing material. The use of insecticide-treated mosquito netting was 

particularly discouraged since the insecticide in the mosquito nets can contaminate the 

beeswax blocks.  

 

  

a) b) 
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Plate 11: Trainees taking part in a bee photo game (a), taking part in group work (b) 

and a demonstration of good beekeeping practices  

 

  

Plate 12: Trainees taking part in processing of beeswax at the ICRAF learning and 

innovation Centre (a and b) 

 

The training at Blessed Bee for Life in Yumbe was similar to the training at the ICRAF 

learning and innovation Centre in Arua, focusing on good principles of beekeeping, as 

a requirement for high quality bees wax production. After demonstrating the 

procedures of collecting clean beeswax, trainees were taken through procedures of 

beeswax product formulation to make candles, shoe polish and body cream (Plates 13, 

14 and 15) for local use. It was emphasized however, that, because the production of 

  

c) 

a) b) 
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quality beeswax offered high income returns, local production of good-quality beeswax 

would be a good market entry point, limiting unnecessary expenses in product 

formulation, especially where specialist skills are lacking.   

 

 

  

Plate 13: Trainer from Bees for Development (Sean Lawson) shows trainees a clean 

block of processed beeswax (a) and a demonstration of the procedure in wax 

preparation for candle making (b). 

 

  

Plate 14: A trainer from TUNADO making presentations on the procedures of 

beeswax processing (a) and general practices of good-beekeeping principles (b). 
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Plate 15: Trainees taking part in product formulation procedures to make body cream 

(a) and shoe polish (b) 

 

 

6.3 Training workshop on value addition of shea and Balanites oils  
 

Shea-nut farmers/collectors are mostly women that collect, sell nuts to either shea 

processors or traders. Some collectors processed oil using artisanal techniques. 

Mechanical processors are individuals or companies that process the nuts 

mechanically and may have their own network of suppliers (collectors/farmers) from 

whom they buy nuts. The final products of shea and balanites oil were used for 

subsistence consumption within households, while the other portion was sold. 

 

The aim of the training workshop included the following: 

• Demonstration of oil extraction from shea and balanites seed kernels 

• Comparison of cold press and artisanal extraction techniques 

• Demonstration of procedures for processing and value addition of extracted oil  

• Understanding shea and balanites oil standards 

• Requirements for acceptance of Ugandan shea and balanites oil products into 

national and international markets 

• Procedure of value addition e.g. lotion/body cream and soap product 

formulation 

• Marketing of shea and balanites oil products 

• Packaging and labelling of oil products 
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The training was attended by district local government leaders and 35 local collectors 

of shea and balanites fruits (Plates 16 and 17). The training was facilitated by Dr. 

Francis Omujal, a natural chemotherapeutics expert at Uganda Ministry of Health. 

 

The training emphasized the health, ecological, social and economic benefits of the 

shea and balanites tree fruits. For instance, the participants mentioned the main use 

of shea oil for preparation of food. The pulp from both shea and balanite fruits were 

edible snacks. Both oils were reportedly used in traditional medicine to heal skin 

conditions, for example, rushes on children and infants. Balanites oil is was also 

reportedly used as its health benefits (e.g. reducing high blood pressure).  

 

The importance of proper drying and storage of nuts were emphasized. The benefits of 

cold pressing in comparison to artisanal processing methods were also explained. The 

procedure for manual extraction of cold-pressed oils from the shea and balanites 

kernels was demonstrated to participants, who prior to the training, only knew about 

oil extraction through the artisanal techniques that involved heating the nuts and 

boiling crashed nuts in a pan of water to extract the oil. Product formulation 

procedures from the extracted oils were demonstrated with active participation of 

trainees. The demonstrated procedures included methods for soap, body lotion and 

cream product formulation. 

 

Despite the potential economic benefits of adding value to these oils for cosmetics, 

caution was raised to encourage their consumption at home. Similar to the 

recommendation at the beeswax value addition workshops, participants were 

encouraged to produce quality oil, if they were going to engage in sales and limit full-

scale product formulation at this stage, unless specialist skills and marketing channels 

were well organised.   
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Plate 16: Trainees observing the process of setting up a mannual cold-press machine 

for shea and balanites oil processing. 

 

 

  

Plate 17: Trainees observing the process of soap formulation that incorporates the 

use of shea and balanites oils as ingredients (a) and soap formulation prepared by 

trainees placed in mounds (b). 

 

 



 
 

 78 

 

Outlook from the training workshops 

The series of trainings achieved their main objective of raising awareness among local 

collectors, processors and local government leaders involved in the honey, shea and 

balanites oil value chains, of the potential values of these NWFPs for nutrition and 

income. The training workshops demonstrated the benefits of NWFPs processing and 

value addition, in particular adherence to quality, food safety and hygiene standards. 

While the benefits and values of NWFPs were clearly demonstrated and appreciated 

by the participants in the training workshops, some challenges that might hinder the 

full exploitation of the NWFPs are still apparent as explained below. 

 

Low purchasing power 

 

The most conspicuous hindrance to the exploitation and utilization of processed 

NWFPs is likely to be low purchasing power of products. After  a prolonged period of 

civil conflict spanning over two decades, and the current influx of refugees, northern 

Uganda suffers the highest prevalence of poverty in Uganda (NEMA, 2018). With 

limited cash exchanging hands, the purchasing power in the region is expected to be 

generally low. It is likely therefore that the product formulations may either be 

purchased very slowly or not at all. Rather than invest in product formulation, local 

collectors of shea and balanites fruits, and beekeepers in the west -Nile sub-region 

could focus on producing good quality shea and balanites oil, and good quality honey 

and beeswax which would be relatively easier and cheaper to produce and sell in bulk, 

still fetching high returns. This is justified by the high demand for “clean” and “natural” 

products from national and international buyers.  

 

Competing uses of shea and balanites oils for food and cosmetics 

 

While shea and balanites oils possess good properties for use in cosmetics, they have 

traditionally been used as food sources providing important fats and lipids. However, 

the marketing of these oils has focused largely on their use in cosmetics at the expense 

of their use as a food source. In order to maintain their traditional use as a source of 

food, there is need to study their wider application for health and nutrition to enhance 

their trade as a food source. 
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Destructive traditional practice of bush burning 

Bush burning has been practiced for ages by several African communities. In the west-

Nile sub-region, bush burning is mainly done in the dry season for different reasons 

including hunting and preparation of farmland. However, the practice is destructive to 

trees saplings and seedlings. Bush burning also limits productivity of bee hives. Unless 

the incidents of bush burnings are reduced through increased community 

sensitization, by-laws and ordinances, damage to natural resources will continue to 

limit the production of NWFPs.   

 

Shea and balanites are still considered neglected tree species 

V. paradoxa and B. aegytiaca are slow growing native tree species common in the tree 

savannah landscapes of northern Uganda and both species take a long time to attain 

maturity. Moreover, their abundance is affected by their alternative uses that offer 

good quality fuelwood and charcoal. Despite the value of the two species, they are 

considered neglected species with limited efforts towards product development and 

participatory domestication. In order to increase sustainable production of the oils, 

more effort should be directed towards domestication of preferred varieties of the tree 

species as well as development of the product value chains. This will lead to protection 

of the remaining trees and encourage of natural regeneration as well us planting of the 

species.  

 

7.0 RECOMMENDATIONS AND CONCLUSIONS 
 
The results of this study reveal that NWFPs provide a seasonal source of food and 

livelihood options for rural communities of west-Nile sub-region. Honey, V. paradoxa, 

B. aegytiaca and long-horned grasshoppers were the four priority NWFPs in west-Nile 

sub-region. These NWFPs were mainly valued for their food and income benefits. The 

two indigenous fruit trees, namely V. paradoxa (shea butter tree), B. aegytiaca (desert 

date) were demonstrated to be emmensely useful in improving nutrition and 

household income, and yet are largely neglected species. To enhance onfarm 

cultivation and conservation of the remaining wild trees, there is need to increase 

efforts geared towards participatory domestication and value addition for these 

priority indigenous fruit trees. 
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The NWFPs collectors also doubled as processors or traders of products in most 

instances, with exception of the honey value chain. Women were generally observed to 

play an important role in the NWFPs value chains in west-Nile sub-region. Therefore, 

the degradation of landscapes providing these products impacts directly on women 

and children in terms food and livelihood sources.  

 

Although NWFPs are appreciated by communities in west-Nile sub-region, the 

potential of these resources is not fully exploited mainly due to limited skill levels in 

harvesting, handling and processing. Despite the challenges faced by NWFPs 

harvesters and processors, there are numerous opportunities for improving NWFPs 

value chains in West-Nile sub-region. For instance, the high demand for the products 

and the fact that communities within the landscape have been working with the 

identified NWFPs for a long time.  

 

With the overall objective of ensuring sustainable use of nutrition-sensitive NWFPs for 

household income while maintaining the ecological roles of the different components 

of biodiversity, we recommend that: 

i. A more comprehensive assessment of NWFPs and their value chains be 

undertaken in other regions that support refugees and host communities. 

ii. An enabling environment should be created to facilitate an engagement between 

non-state actors and Uganda National Bureau of standards to promote 

acceptable standards for NWFPs on the market 

iii. The value of NWFPs be considered in relevant national policy reviews 
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APPENDICES AND ANNEXES 
 
Appendix 1. CHECK LIST FOR HARVESTERS/COLLECTORS 

Details of data collectors 

Date of interview…………………. Start time……………. End time……………… 

Interview No............... Interviewer................................. Translator............................... 

Note taker……………………… 

Area identification 

District……………........ Settlement/village.........................  

Land use/ vegetation type.......................................... 

Location coordinates: Eastings...................................... Northings…………….......... 

Group characteristics 

Number of members: Males ……………. Females…………….. 

Number of participants per age group: 

Below 16 Between 16 - 35 Above 35 

M:                     F: M:                F: M:                  F: 

 

Highest level of education attained 

Level of education Males Females 

No formal education   

Primary education   

Secondary education   

Tertiary institution   

 

Main livelihood activities 

Livelihood activities Males Females 

Crop cultivation    

Livestock keeping    

Charcoal burning   

Craftsman   

Product processing    

Service provision    

Sand mining    

General trade   

Others (Please mention)   
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Nationality and status 

Nationals: M-                 F- 

List other nationalities present and current status 

…    … 

…    … 

FGD check list for Non-wood Forest products´ Value Chain Analysis -

collectors/harvesters 

 

1. What are the common NWFPs in this area? Make sure to elicit NWFPs derived 

from trees (mention part of tree exploited) and others like honey, mushrooms, 

insects, bushmeat, etc. Generate a long list. 

2. What are the most preferred NWFPs in this area? (use along list to undertake 

ranking and generate 3-5 most preferred NWFPs and apply next questions on 

selected ones only) 

3. What was the availability of NWFP_1-3 in this area 5 years ago and how abundant 

is it now (abundant, scarce etc. could be a level of effort used to collected or distance 

travelled, etc)  

4. Where are products 1-3 found in this area where they are harvested or collected? 

5. Who owns the areas where products 1-3 are harvested or collected from? 

6. In which month(s) of the year are products 1-3 collected or harvested in this area? 

Which is the peak month? (include phenology if tree product) 

7. What is the average quantity of products 1-3 collected by each household during a 

collection/harvesting season?  

8. How do you collect products 1-3? (Give a brief description) 

9. How much time is spent on collection of products 1-3 per day? 

10. Who are the main collectors of products 1-3 in this village; women, men, boys or 

girls, or anybody? 

11. What do you use products 1-3 collected for? What proportion is for home use, how 

much is for sale? (…same, much more) 

12. In what form are products 1-3 sold and to whom? Where are products 1-3 markets 

located? 

13. Are the collectors/processors organized into groups? …(Yes/No, probe further 

where possible) 

14. Are there any attempts to grow/rear some products in this area? 
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15. What are some of the constrains in growing/rearing products? 

16. Do you get any information/training on products (1-3) processing? If so, from who? 
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Appendix 2. Data used to obtain ranks and overall ranks by importance for 

food and income of the non-wood forest products (NWFPs) in west-Nile 

sub-region 

 

NWFP 
1st 

position 
2nd 
position 

3rd 

position 
4th 
position 

5th 
position 

6th 
position 

TOTAL  
SCORE 

OVERALL 
RANK 

Honey 42 10 0 0 0 0 52 1 
Vitellaria 
paradoxa 6 20 4 6 0 0 36 2 

Balanites 
aegytiaca 0 0 4 6 10 1 21 3 

Tamarindus 
indica 0 0 4 9 2 2 17 4 

Doodo 
(Amaranthus 

dubius) 0 5 8 0 0 1 14 5 
Termites 

(Macrotermes 
spp) 0 0 4 0 6 4 14 5 
Osubi (Vigna 

unguiculata) 0 10 0 3 0 0 13 6 
Borassus 

aethiopum 6 0 0 6 0 0 12 7 
Kiliwiri (Hibiscus 

surattensis) 0 0 4 0 0 0 4 8 
Tegiri (Cleome 

gynandra) 0 0 4 0 0 0 4 8 

Fish 0 0 0 3 0 0 3 9 

 

NB. The overall ranks of the NWFPs were obtained by comparing the total scores for each 

product. Total scores were obtained as the summation of the product of NWFP position 

frequencies and their allocated weights. The NWFP that was most important (product position 

1) was accorded a weight of 6, while that in product position 6 was accorded a weight of 1. 

 

 

 

 

 

 


