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Abstract 

Impact of climate change on agricultural productivity has increasingly attained attention 

amongst various stakeholders across the globe. Climate variability is crucial as it in addition to 

the crop species genetic potential influences quality and productivity of agricultural systems. In 

an effort to strengthen the resilience potential of the local seed businesses in West Nile, this 

study aimed at documenting and understanding how communities are perceiving and responding 

to climate change.  By employing a set of participatory rapid tools comprising: community 

resource map, timeline, seasonal calendar and matrix ranking, the study documented the 

resources that can support a resilient LSB system, temporal trends in climate variability, 

adaptive mechanisms and opportunities for stakeholder empowerment across study sites. The 

study reports that there is an enabling environment that can be explored to strengthen the 

resilient capacity of the LSBs in West Nile, Highland areas and Nile belt region of Northern 

Uganda. However it recommends empirical research to ascertain the efficiency of the identified 

adapted crop resources and coping strategies across study sites. 

 

 

Key words: Seed systems, Climate variability, Resilience, Local Seed Businesses 
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this research or the application of the recommendations. 

 

 

 

Cover photo: Lukuru Sophia Atiku, member of Agiermarch LSB in Zombo district explaining a 

seasonal calendar to participants during this study.  
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Chapter 1: Introduction 

1.1 Background of the study 

Agriculture is the backbone of the Uganda’s economy and the livelihood of many people. 

However, agriculture is often characterized by high variability of production outcomes, that is, by 

production risk. Unlike most other entrepreneurs, agricultural producers cannot predict with 

certainty the amount of output their production process will yield, due to external factors such as 

weather, pests, and diseases. Rainfall variability influenced by large scale inter-seasonal and 

inter-annual variability resulting in frequent extreme weather events is among the major risk 

factors affecting agricultural production and food security in Uganda. With only 0.1% of land 

irrigated, changes in rainfall greatly impact the rain-fed agricultural sector as well as the ability 

to achieve broader development objectives in Uganda and MDGs (GOU, 2009; James, 2010). 

The increased uncertainty of climate effects represents an additional problem to farmers that 

translates into production risks associated with crop yields.     

 

An extensive literature has been developed on the impacts of climate change and variability on 

agriculture, with the earliest focusing primarily on the vulnerability of the sector. The general 

message is that the degree of vulnerability of the agricultural sector to climate variability and 

change is contingent on a wide range of local environmental and management factors: biological 

conditions, type of crop, extent of knowledge and awareness of expected changes in climate, the 

extent of support from government and other agencies, and the ability of key stakeholders to 

undertake the necessary remedial steps to address climate concerns. A number of options for 

managing climate-induced risk in agriculture have been cited in literature. Diversifying 

agriculture with crops and varieties that can perform better under various climatic stresses is 

among the most cited strategies for adapting agriculture to climate variability and change.  

 

Crop adaptation requires farmers to make decisions on which crops to grow that are suited to 

their environments. Seed systems play a crucial role as a basis for crop selection, and 

subsequently adaptation to climate change. Existing seed systems in Uganda are; farmer saved 

seed system comprising over 40% of farmers seed. Community based seed systems also exist in 

Uganda, and the primary purpose is to multiply seed of new crop varieties for community access. 

Intermediate seed system is new and the focus of the Integrated Seed Sector Development 

(ISSD)
1
 programme, where farmers in organised groups produce quality seed of superior 

varieties and make it available to the local community. This intermediate system is hoped to 

compliment the formal system (currently comprising 5% of farmer seed access), particularly 

focusing on crops that are of limited interest to formal sector. The intermediate seed system is 

based on seed entrepreneurship principles. Climate change is likely to affect seed 

entrepreneurship, since seed production is also generally rain-fed.   

 

Developing climate resilient seed systems will serve the key basis to minimise the associated 

production risks and provide opportunities for development of commercially sustainable LSBs. 

However how climate change is impacting to seed sector in Uganda is not well understood.  In 

this context, Integrated Seed Sector Development (ISSD) Uganda programme organised a 

Participatory Action Research (PAR) to understand the perceived changes, its’ impact and 

vulnerability resulting from climate change in programme sites. Key scope of study was to 

emphasise on local agriculture production and different seed systems. The study appraised how 

                                                 
1
 The Integrated Seed Sector Development in Uganda aims to contribute to the development of a vibrant, pluralistic and 

market oriented seed sector, providing more than 100,000 smallholder farmers access to affordable quality seed of 

superior varieties. This is achieved through two major outputs – developing sustainable local seed businesses, and 

supporting an effective public sector supporting local seed businesses (LSBs) and seed policy regulation. The 

programme currently works with 30 LSBs in three zones (10 in each) – West Nile, Northern and South Western. 
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local communities are responding / adapting to observed changes and what diversity and 

innovations are tailoring to these changes.   

1.2 Research questions 

More specifically the study will seek answers to the following questions:  

1. What are the perceived common drivers of climate change at local level such as drought, 

rainfall, disease-pest incidences and other resulted social, economic pressures? 

2. How are these above factors impacting to local crop production and seed systems? 

3. Which are the crops and varieties that are most affected by various factors governing to 

climate change? 

4. Which areas/communities/production landscape of the project sites are most affected by 

severe impact of climate change?    

5. What are the existing crops and varieties (both local and improved) that have climate 

resilient characters to adapt with changes?  

6. In which seed system do these varieties best fit? 

7. How such climate resilient crops/varieties could be part of LSB to market unique/superior 

products for their customers? 

8. What types of support and capacity building programme is needed for LSB to fully internalize 

climate smart/resilient LSB’s new seed business strategies? 

9. What type of support and capacity building is needed for other seed systems?  

1.3 Research outputs  

The research will develop four key outputs: 

1. Farmers perception, crop diversity and local innovations documentation, and farmer capacity 

building plans developed based on the findings, 

2. Climate resilient varieties (within local or improved) for  LSB identified through a 

participatory varietal selection process, and   

3. Tailor made capacity building programmes for LSBs and project partners implemented and 

lessons documented.   

1.4 Justification  

Key result of the analysis provide strategic inputs for; 1) Recommendations on how to 

strengthen the roles of different seed systems; and 2) Recommendations for LSBs to be more 

resilient and climate smart in doing their business which can serve right varieties and seed to 

their customers in times of change. 
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Chapter 2: Methodology 

2.1 Research design 

This research used descriptive study design.  Qualitative data were collected about the research 

questions using participatory rural appraisal (PRA) tools. Data were collected during July 2014. 

2.2 Target population  

The study was conducted in West Nile agricultural production zone
2
. The zone comprises 8 

districts – Adjumani, Arua, Koboko, Maracha, Moyo, Nebbi, Yumbe, and Zombo. The zone is 

endowed with high rainfall (average 1,340mm) and has good to moderate rated soils. Most of 

the agricultural production in the zone occurs in a single rainy season that begins in April and 

ends in mid-November. Mixed cropping is common with a wide variety of crops. The system is in 

the sub-humid zone where the vegetation community is moist Butyrospermum / Combetrum / 

Terminalia grassland. Livestock activities are limited by the presence of tsetse fly. Tobacco and 

cotton are major cash crops. Major food crops comprise of beans, ground nuts, millet, sorghum 

and cassava. Other crops like rice, maize, sesame and potato are also grown in specific districts 

both for cash and food.  

 

FEWSNET further divides the zone into four major livelihood zones - FEWS NET further divides 

the West Nile production zone into four major livelihood zones; 1) West Nile Arabica Coffee and 

Banana Zone, 2) West Nile Tobacco, Cassava and Sorghum Zone, 3) North Kitgum‐Gulu‐Amuru 

Simsim, Sorghum, and Livestock Zone, and 4) Albertine‐West Nile Lowland Cattle Zone. Table 1 

shows the different livelihood zones, their characteristics and sample districts for this study.  

2.3 Sampling procedure 

Based on the characteristics of the region, and distribution of districts to various livelihood 

zones, the study followed stratified sampling method, where the livelihood zones formed the 

strata (cf Table 1). Three districts were selected to represent the different livelihood zones in the 

districts as shown in Table 1. The districts included in the study were – Arua, Nebbi and Zombo. 

For ease of presenting the study results, the research team has categorized these areas into 

three sub agro-ecologies, based on their main differentiating characteristics i.e. Highland agro-

ecology (Zombo), West Nile grassland agro-ecology (Arua) and Nile belt agro-ecology (Nebbi) 

 

From each of the districts, one sub county was purposively selected. The sub-counties selected 

were those where Local Seed Businesses (LSBs) existed supported by the Integrated Seed 

Sector Development (ISSD) Uganda programme. Local seed businesses are groups of small-

scale market-oriented farmers organized for and employed in seed production and marketing, 

having access to research, extension, quality assurance, finance and a market. In each of these 

districts and sub-counties, ISSD is supporting at least one LSB to produce quality seed of various 

crops that are locally demanded, adaptable to local conditions and have market potential.  

 

 

                                                 
2
 Government of Uganda’s zoning exercise divided the country into 10 production zones. According to the PMA and MFPED 

(2004), an “agricultural production zone” is an area with similar socio-economic characteristics and where ecological 

conditions, farming systems and practices are fairly homogeneous. It is assumed that a unique agricultural production 

zone has common crops and livestock types. 



 

ISSD Uganda | 10 

 

Table 1  

Study area and biophysical characteristics 

 

Livelihood zone  Districts  Characteristics  Sample district 

(sub-county)  

West Nile Arabica 

Coffee and Banana 

Zone 

Zombo, parts of 

Arua 

 High land area with bimodal rains delivering 1400‐ 

1600 mm of annual rainfall 

 Major crops are coffee, bananas, vegetables, 

cassava, beans  

 

Zombo (Warr) 

West Nile Tobacco, 

Cassava and 

Sorghum Zone 

Arua, Koboko and 

Yumbe 

 Denser population in the southern areas but thins 

out towards the border with Sudan.  

 Single rainy season that begins in April and ends in 

mid-November 

 Main crops - cassava, millet,  sorghum, tobacco and 

ground nuts 

 

Arua (Vuura) 

North Kitgum‐

Gulu‐Amuru 

Simsim, Sorghum, 

and Livestock 

Zone 

Nebbi, Gulu, 

Amuru and 

Kitgum 

 Bimodal, with rains between April and June and 

between July and November providing an average of 

800‐1000mm of precipitation annually.  

 Major crops produced for consumption are sorghum, 

cassava, simsim, pigeon pea, and maize.  

 

Nebbi (Wadelai) 

Albertine‐West Nile 

Lowland Cattle 

Zone 

Nebbi  Low land livelihood zone, stretching from L. Albert 

and the Nile belt 

 Cattle keeping and fishing are the major source of 

food and income 

Nebbi (Wadelai) 

2.4 Data collection and analytical procedures 

Data collection was through use of PRA tools. Groups of farmers with participation ranging from 

25 to 28 were organized to participate in the study (Table 2). Participants of the PRA were LSB 

members as such the study did not do purposive selection to ensure equal representation by 

gender and socio-economic categories. However, it was realized that the groups had mixed 

gender and age categories which added value to the discussion to understand perceptions of 

different categories with regard to the research questions.  

 

Four major PRA tools were used to enlist responses about the research questions from the 

groups. These were resource mapping, time line, seasonal calendar and matrix ranking. The 

resource map aimed to identify main areas in the community affected by different climatic 

hazards and assess their risk, as well as documenting adaptation options used by farmers. The 

timeline was useful in understanding the trend and variability in climate and how this has 

conditioned or not people’s farming practices over 30 years. The seasonal calendar aimed to 

document community perception on occurrence and change in climate factor or climate induced 

factors in the last 30 years or before in study/project site. Matrix ranking on the other hand was 

used to rank the key climate hazards, key crops of importance in response to the perceived 

climate hazards so that prioritization of crops to integrate into LSB is reached. A compendium of 

tools used is included as an annex to this report.  
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Table 2  

Study respondents and their distribution by district and gender 

 

Sample district  Target LSB PRA participants 

Male Female Total 

Arua  Nyio Ajia LSB 25 7 32 

Nebbi Farson LSB 14 10 24 

Zombo  Agiermarch LSB 17 12 29 

2.5 Ethical considerations 

The purpose of the study was well explained to the participants who all agreed to contribute 

information to this research. Unless otherwise indicated, permissions were sought to include 

photos of specific individuals and farming areas in the report.  
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Chapter 3: Results  

3.1 Awareness of climate change by communities 

Generally Agriculture is a major and important activity in West Nile agro-ecological zone and 

rain-fed. All communities interacted with were much aware and worried at the rate at which the 

climate is changing which is also affecting the local seed business production. Communities 

described climate change in various ways, but majorly by climate variables of importance in their 

communities. For example in Arua, farmers described climate change as variation in rainfall and 

planting season, while in Zombo farmers described climate change as increasing episodes of 

drought, increased rainfall and floods. In Nebbi on the other hand, farmers described climate 

change as changes in season, increasing drought causing new pests and diseases.  

 

Generally, in all the communities, issues of increasing temperature, erratic rains causing floods 

and prolonged and recurrent droughts and increased incidence of pests and diseases were 

acknowledged and attributed to climate change. These changes have inevitably affected the 

production cycles, food availability and security in the communities. This could be felt and 

understood much further as an elder in Agiermarch LSB, Zeu subcounty, Zombo district 

narrated:  

 

”In the past years the climate had good and conducive weather condition which 

supported any food and crop production in this area, we even had two planting season 

unlike these days, we had enough rainfall and conducive sunshine, it was also much 

easier to predict the rain season calendar which would make it easier for us to prepare 

our garden and get ready for planting, we were aware when the rain would start and 

when it would end unlike nowadays we are not sure when to plant our crops because the 

season where we are not expecting rain, it does rain and we had never experienced  

such seasonal floods in our garden with this unexpected long droughts ‘Oroo’ in the rainy 

season. The weather has changed”.  

 

However one of the members argued out that, even though there are climatic factors that are 

beyond their control, the community was partially responsible for the climatic change in the area 

of Warr Sub County in Zombo district.  

 

”With the increasing alarming deforestation in our area, people have engaged in mass 

cutting down of  trees and other vegetation covers that was helping in withholding and 

reducing the speed of runoff from the steep hills of Zeu. The soils are now bare and 

vulnerable to soil erosion that end up in River Oraa and causing the river banks to bust 

thus frequent floods in our area” narrated one of the members during the PRA in Warr 

Sub County. 

 

Participants also agreed that the increasing population growth within their communities has led 

to land fragmentation, drastically reducing land for cultivation. People have now resorted to the 

hill slopes and forests as a way of expanding their farming areas, but also these areas are 

considered to be more fertilise since no one cultivated on the hill slopes and forests. Population 

growth has also increased demand for construction materials and fuel wood, and this has forced 

people to encroach on forests to obtain the materials 
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3.2 Community profiles in relation to climate variability  

3.2.1 West Nile grassland agro-ecology  

Community resources 

The study area representing the general West Nile agro-ecology was Arua district, Vurra Sub 

County. Communities in this area generally grow cassava, ground nuts, soya beans, beans, 

maize, millet, Bananas and coffee. The major production resources identified in the sub county 

were agricultural fields, a river, planted forests, water dam, good road network, and other 

socially binding resources like schools, churches and markets. 

 

Climate trends and variability within seasons 

Community members noted unprecedented rainfall patterns were first observed in 1980 and 

they have escalated up-to-date (Figure 1). Droughts are a major occurrence stretching from 

January to June making the area to 

have only one planting season, with 

erratic rainfall within the season that 

result in to floods experienced at least 

once in every year from November to 

December. Some interventions have 

been done by NAADS and other NGOs 

particularly focusing on tree planting 

for environmental protection and early 

land preparation to time the start of 

the rains. In terms of seasonal 

variations, communities noted a 

general increase in temperature and 

substantial decline in rainfall, which 

conditions could have probably led to 

an upsurge of pest and diseases as well 

as declining levels of soil fertility.  

 

Climate hazards of importance in the area  

The most hazardous climatic events as listed in Table 1 were prioritized basing on their impact 

on the growth and productivity of the communities’ crop resources. Participants scored each 

hazard on a scale of 1 to 10 depending on the level of damage the hazards impacts on crop 

production and seed system. Climate hazards considered to be most important in the area were 

droughts, pests and diseases and soil infertility in that order. Drought generally affected the crop 

production cycle, where by farmers are not able to plant at the time they usually planted their 

crops. Droughts are also most recurring even during in season affecting crop production. Pests 

and diseases have also increased especially for cassava and beans. Soil infertility is showing a 

similar declining trend over time with some of the traditionally productive lands being abandoned 

for areas considered to be more productive such as valleys and previously forested areas.   

 

Crop adaptation to perceived climate changes 

In response to the climatic hazards, farmers in Arua employed a couple of adaptive strategies 

that include; 

 Timely ploughing and planting to optimize the erratic rainfall  

 Use of improved varieties of seeds and tubers supplied to them by the government in 

collaboration with  AGRA and DANIDA 

 Employing improved technologies of farming such as use of ox-ploughs and tractors to 

improve the soil properties to support crop production.  

 

Farmers also identified and ranked crops/varieties that they considered to be more adaptable to 

the current climate changes. Three most withstanding crops were identified per prioritized 

climatic hazard and ranked from 1 to 3 basing on their level of resilience to that particular 

hazard (1: low, 3: high). These were subsequently ranked against the major climate hazards in 

Figure 1: Seasonal calendar of Vurra sub-county 
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order to come up with crops considered more adaptable to current climate changes. These would 

then be integrated into the LSB, along the already existing LSB crops. To obtain the overall level 

of resilience of a crop to a particular climatic hazard, a crop’s rank was multiplied by the score 

indicating the level of importance of a particular climatic hazard (Table 3). 

 

Table 3  
Crops perceived to be resilient to particular climate hazards in Arua 

Crop Drought Pests and Diseases Soil infertility 

Crop rank Hazard 

Score 

Total* Crop 

rank 

Hazard 

Score 

Total* Crop rank Hazard 

Score 

Total* 

Bananas 2 6 12 - 3 - - 1 - 

Sorghum 1 6 6  3 -  1  

G/nuts - 6 - 1 3 3 3 1 3 

Beans  6  2 3 6 1 1 1 

Cassava 3 6 18 3 3 9 2 1 2 

-  Not prioritized for that particular hazard 

* The higher the total the higher the level of resilience of the crop to a particular hazard 

 

Current seed systems of crops perceived to have climate resilient traits  

There were basically three seed systems in the community; informal seed system, formal and 

local seed business. Under the informal seed system, farmers obtained their seeds from stock 

saved from the previous harvest (farmer saved), local market, and gifts from neighbors, friends 

and relatives within or outside the community. Formal seed systems provide seeds tested on the 

criteria of distinctiveness uniformity and stability (DUS) crop varieties that have been evaluated 

for their adaptation to environments. The local seed business is an intermediary between the 

formal and the informal seed systems with the aim of improving the quality, access and 

marketing of the crops and/or varieties within the informal seed sector. All the prioritized crops 

perceived to be climate resilient belonged to the informal seed sector.   

 

Capacity building interventions needed to develop climate resilient LSBs  

In light of the challenges arising from climate change, farmers in Arua suggested that the 

strategies to improve the resilience potential of their local seed systems to climate change 

hazards would include; 

 Improving access to Foundation Seed of the crops perceived to have adaptive traits to 

climate hazards  

 Enhancing their capacity to access and or acquire finances to support their LSBs. This 

would facilitate timely land preparation and acquisition of seed, and planting in order to 

optimize soil moisture 

 Establishing irrigation facilities to support crop production during drought conditions. This 

will require further discussion on how and what would be required, expected returns vs 

the investment and LSB capacity to install and manage the facilities. Points to consider 

would be the type of irrigation facility, possibility of land clustering etc. 

 Enhancing LSB knowledge about drought resistant crop varieties and how/where to 

access them 

 Incorporating conservation / organic agriculture into the farming system. This requires 

training on such practices and assessment of their performance in relation to increasing 

resilience of seed systems. 

3.2.2  Highland agro-ecology  

Resources 

Highland agro-ecological zone was represented by Zombo district (Warr Sub County). Farmers 

identified rivers, forests, agricultural fields, churches, schools and good transport network (roads 

and bridges) and as the main resources sustaining their crop and production seed systems. 
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Climate trends and variability within seasons 

Farmers noted that their crop and seed production systems were affected by climatic hazard as 

far as 1975. Their farming system has since been characterized by food shortages on a yearly 

basis. Details of the occurrences of the climatic events and their impact on local crop production 

system are presented in Figure 2.  

 

 

 

Figure 2: 

Occurrences of 

major events 

related to crop 

and seed 

production in 

Warr sub-

county 

 

 

 

 

 

 

 

 

Pests and diseases have been recurrent for most of the crops but most especially cassava, millet 

and bananas. Too much sunshine and droughts have been noted majorly from early 2000, 

alternating with too much rain and flash floods. The seasonal calendar developed by the 

community also indicated high variability within the year and seasons. The first season has 

shifted from a start in early March to mid or late much, with a variation of more than two weeks 

for the start of the season. In season droughts have also been observed especially for season 1 

occurring around May and June.  Interestingly, farmers noted that from 2012 to 2014, the 

weather has been good and crop yields as well. This may partially explain why direct climate 

variables (droughts and heavy rain) were ranked less serious in comparison to pests and 

diseases (cf Table 4 below).  

 

It was also interesting to note that farmers observed that river Ora floods every decade 

damaging a number of crops in the community. This was attributed to natural process of river 

bed de-silting, which would normally take about 10 years to re-occur.   

 

Climate hazards of importance in the area  

Drought and rainfall patterns (delayed and heavy rains) were identified as the most important 

climate hazards affecting crop and seed production in Warr sub-county as presented in Table 4. 

Pests and diseases, though it was not directly linked to climate, were considered the main 

challenge to crop production in the district at the moment.  

 

Crop adaptation to perceived climate changes 

In effort to cope with the climatic changes in relation to crop and seed production, farmers in 

Warr sub-county were using the following mechanisms; 

 Growing improved seeds e.g. Banana 

 Selecting resistant crops for the observed hazards like sorghum, cassava and sweet 

potatoes for drought 

 Employing timely production practices 
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 Integrating plants with shorter maturity period like Cowpeas (Boo) and Jute mallow 

(Otigo) 

 Incorporating other farming enterprises like; vegetables, livestock, poultry and fish 

farming into their agro-ecosystem 

 Applying crop rotation 

 Applying technical guidelines from sensitization fora by the government (NARO), local 

leaders and International partners like ISSD, to help farmers prepare for risks. 

 

Farmers also identified a number of crops they perceived to have resilient characteristics to the 

observed climate and production constraints. The crops identified per hazard were; 1) drought - 

cassava, bananas and sorghum; 2) Pests and diseases - sorghum, cassava, bananas; 3) Delayed 

rains - cassava, sorghum, cowpeas; 4) Floods - bananas, yams and rice. Matrix ranking was 

then done of the various hazards against the various crops to obtain crops that are most suitable 

to the various conditions (Table 4).   

 

Table 4 
Crops perceived to be resilient to particular climatic hazards in Zeu sub-county  

Crop Drought Pests and Diseases Delayed rains Floods 

Crop 

rank 

Hazard 

Score 

Total* Crop 

rank 

Hazard 

Score 

Total* Crop 

rank 

Hazard 

Score 

Total* Crop 

rank 

Hazard 

Score 

Total* 

Cassava 3 2 6 2 4 8 1 3 3  1 - 

Bananas 2 2 4 1 4 4 - 3 - 1 1 1 

Sorghum 1 2 2 3 4 12 2 3 6 - 1 - 

Yams - 2 - - 4 - - 3 - 3 1 3 

Rice - 2 - - 4 - - 3 - 2 1 2 

Cowpeas   2 -  4  3 3 9    

- Crop not prioritized for that particular hazard 

* The higher the total the higher the perceived level of resilience of a crop to a particular hazard  

 

Current seed systems of crops perceived to have climate resilient traits  

All the crops perceived to be adaptable to the most important climatic hazards in Zeu sub county 

were belonging to both the formal and informal seed systems thus an opportunity to incorporate 

them into the LSBs. 

 

Capacity building interventions needed to develop climate resilient LSBs  

Upon, exploration of the climatic hazards and identification of the seemingly adaptable crops, 

farmers suggested that for such resilient crops to be integrated into the LSBs, there is need to: 

 Establish demonstrate plots to evaluate crops for the particular hazards new varieties. 

 Explore the qualities and potential of the selected crops intra-specific diversity 

(Participatory assessment) 

 Provide water pumps for sprinkling water during dry weather 

3.2.3 Nile belt agro-ecology 

Resources 

The major resources in the area as identified by the community members included ; river Nile, 

agricultural fields, forest, and good road network, and other socially binding resources like 

schools , churches and markets . 

 

Climate trends and variability within seasons 

Farmers in the Nile belt region assessed the occurrence of the climatic events in time and 

observed an increased frequency and level of damage of the climatic hazards to their crop and 

seed production system. The events are presented in Fig. 3. 
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Fig.3: Occurrences 

of major events 

related to crop and 

seed production in 

the Nile belt agro-

ecological zone. 

 

 

 

 

 

 

 

 

 

 

Seasonal variation 

There was a general consensus among farmers on the frequency and intensity of the climatic 

hazards. Community members observed detrimental changes in the precipitation patterns and 

intensity of droughts affecting yield and crop quality. Drought were noted to occur yearly mostly 

during the months of January, February, June and December as seen in Plate 6. Floods were also 

reported to have increased in intensity and they were occurring in the months of September, 

October and November affecting mostly Ocayo lower, Ocayo Upper and Parabi area. 

 

Climate hazards of importance in the area  

Drought, floods, rainfall patterns and pest and diseases were identified as the most important 

climatic hazards affecting yield and quality of crop produce in the Nile belt region. They noted 

that floods and Pests and diseases were newly observed hazards. The most   affected crops 

were; Cassava, Maize, Simsim, Rice, Soybeans, Beans and the withstanding crop resources per 

hazard are presented in Table 5. 

 

Table 5 
Important climatic hazards and withstanding crop resources in Warr Sub-county Crops  

 

Climatic Hazard Withstanding crops  

Drought Finger millet, Sorghum, Cassava 

Pest and Diseases Maize, Millet, Rice 

Rainfall patterns Rice, Maize, Millet 

Floods Rice, Millet, Sorghum 

 

Crop adaptation to perceived climate changes 

Community members prioritized the hazard on scale of 1-10 with 1 being the least important 

and 10 being of high level of importance. To obtain the overall level of resilience of a crop to a 

particular climatic hazard, a crop’s rank was multiplied by hazard’s score and thus the total 

indicates the level of importance of a particular climatic hazard see Table 6. 
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Table 6 
Crops perceived to be resilient to particular climatic hazards in the Nile belt  

 

Crop  Drought Pests and Diseases Rainfall Patterns Floods 

 Crop 

rank 

Hazard 

Score 

Total* Crop 

rank 

Hazard 

Score 

Total* Crop 

rank 

Hazard 

Score 

Total* Crop 

rank 

Hazard 

Score 

Total* 

F. Millet 2 7 6 3 2 6 1 0 0 2 1 2 

Sorghum 1 7 4 - 2 -  0 - 1 1 1 

Rice - 7 - 2 2 4 3 0 0 3 1 3 

Maize - 7 - 1 2 2 1 0 0 - 1 - 

Cassava 3 7 21 - 2 -  0  - 1 - 

- Crop not prioritized for that particular hazard 

* Highest score indicates level of importance of a crop to a particular hazard 

 

Farmers in the Nile belt are employing a couple of strategies to cope with the identified climatic 

hazards and these include: 

 Introduction of new crops with known resistance to pests e.g. NASE 14 Cassava 

 Adoption of agricultural practices like row planting and using high yielding crops like 

Sesame II 

 Planting crops which are not easily destroyed by floods on highlands and others which 

need a lot water like rice in lowlands 

 Seed production put in places by FARSON seed production group. 

 Employing crop rotation to check pest and disease pressure 

 Employing timely operations like timing of the season/ changing of season, looking for 

what to grow/plant and when to do it 

 

Current seed systems of crops perceived to have climate resilient traits  

All the crops perceived to have traits adaptable to the observed climatic hazards were in the 

informal seed sector thus an opportunity for them to be integrated into the LSBs. 

 

Capacity building interventions needed to develop climate resilient LSBs  

Farmers suggested that to improve the resilience of the LSBs there is need to: 

 Establish an irrigation system to support crop production during drought periods 

 Identify market for the climate-SMART enterprises 

 Introduce use of pesticides and herbicides 

 Grow resistant crops/varieties 

 Develop a seasonal calendar for the crop and seed production operations 

 Create water lines in order to stop floods 
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Chapter 4: Discussions 

4.1 Introduction  

In effort to enhance the resilience potential of the LSBs in the study areas, this study explored 

farmers perception on climate change and its influence on local crop and seed production as way 

of identifying gaps for strengthening the adaptive potential of the LSBs in the highland area, 

West Nile and Nile belt ago-ecologies of West Nile amidst climate change challenges. As stated 

by authors (Louwaars and de Boef, 2012, McGuire and Sperling, 2013),  the resilience potential 

of a seed system is  a complexity of social-ecological assets, bio-physical features, and 

institutional linkages that aim at improving the production and access to good quality  seeds of a 

desired crop cultivar at an opportune time.  Such a scenario calls for a proactive, informed and 

empowered team of stakeholders across the overall seed production and exchange chain. In this 

study, all targeted communities had enabling social-ecological assets, bio-physical features, level 

of awareness and institutional linkages to strengthen their LSBs enterprises amidst the climate 

change. The assets included; land, infrastructure network, socially binding structures e.g. 

farmer-groups, churches, schools, mosques and farmer groups through which information and 

technologies are shared. All these structures form the basis for strengthening crop and and/or 

seed production and marketing amidst challenges of climate change.   

4.2 Farmers’ perceptions of climate variability and current 

local innovations for adaptation 

Regarding the level of awareness on climate change, all communities were well aware of the 

challenges in the crop production due climate change although there were minimal variations in 

the perceptions on the extent, frequency and intensity of the climate hazards. Drought, floods, 

pest and diseases and unreliable rainfall patterns were ranked as the most limiting climate 

hazards across sites with farmers highlighting unpredictable rainfall pattern as the main driving 

factor for all challenges in their agro-ecosystems. Of all the identified climate hazards, the 

intensity and frequency of droughts were perceived as the major climate hazard and this concurs 

with UNDP (2013) where Uganda in general, is reported to be experiencing more intense and 

frequent droughts than it has ever historically recorded. Conversely, the Nile belt agro-ecological 

zone also noted floods as one of the major limiting factor to crop production and this could be 

probably due to its location in relation to river Nile. In this study, farmers perceived the impact 

of climate variability in relation to the extent it was affecting their crop resource production and 

the supportive infrastructure.   

 

The effect of climate change on crop production was perceived in relation to the diminishing 

levels in quantity and quality of the affected crop resources yield. All communities suggested 

that there is need to integrate climate smart options into their LSBs as a way of enhancing their 

resilience potential amidst effects of climate change. 

 

A number of innovations were being implemented by farmers to adapt to the perceived changes 

in climate. The innovations were generally related to adjustment in crop and land management 

practices. Timely planting was mentioned as a key adjustment for almost all crops. Since rains 

generally came late and ceased early, farmers ensured timing of operations to optimise soil 

moisture at critical growing stages of the crops. However, limited resources to ensure timely 

land preparation was noted as a challenge. Most of the farmers still use local tools – hand hoe 

for land opening and cultivation which is very slow and therefore they find themselves late in 

season. Secondly, there is one main distinct growing season and farmers grow most of their 
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crops in this season. Managing three or four plots of different crops with limited labour and 

mechanisation also creates delays for the farmers.  

 

Use of improved varieties has been applied mainly for cassava. Varieties that are tolerant to 

pests and diseases and early maturing ones are existent in the zone. There have also been a 

number of initiatives that have supported access to planting materials for cassava for example 

AGRA, DANIDA and Abi ZARDI. Other measures included; diversification of farm enterprises to 

include livestock, crop rotation, intercropping, incorporation of early maturing crops, and soil and 

water conservation measures. Shifting to off farm work was also noted as a measure for coping 

with climate changes. 

 

Response strategies reported by farmers in West Nile zone are comparable with measures 

identified by climate change research community in Uganda and Africa as a whole as detailed by 

various authors (for example Kurukulasuriya and Mendelsohn, 2006; Mubiru and Magunda, 

2010; Nzuma et al., 2010, and Kansiime et al., 2014). These measures provide tactful 

approaches for the crop to survive adverse conditions thus ensuring farmers obtain some yield. 

However, integration of approaches has been proposed including both technological and 

management innovations as the most appropriate for adaptation to occur. For example, farmers 

are currently timing the rainy season, but instances of no rain at all when anticipated were also 

reported. Thus the need to integrate appropriate weather forecast and irrigation could be 

adopted. In the context of farmers and LSBs, there are implications on access to such 

information and cost of installing and managing expensive irrigation equipment. In the current 

context, the study dwelt more on integration of climate resilient crops, though it should be kept 

in mind that innovations to enhance crop productivity amidst climate variability require 

integrated measures. 

4.3 Climate resilient varieties for LSB  

Farmers were aware that crops have different levels of response to climate hazards and 

qualitatively prioritised specific crop resources in relation to particular hazards (Tables 3 and 4). 

Cassava was prioritized as the best commodity amidst all the climate hazards across all study 

sites thus posing as a key crop resource in the entire West Nile agro-ecological zone. Cassava is 

a major food and cash crop in West Nile and substantial research has been done to develop 

varieties that are suited to the climate conditions and also tolerant to pests and diseases. 

Notable is the work for Abi ZARDI and EAAPP programme implemented by NARO to develop a 

center of excellence for cassava in Uganda targeting mainly West Nile and Northern agro-

ecologies.  

 

Other crop resources with promising levels of resilience were bananas, sorghum and finger millet 

for West Nile, highland area and the Nile belt respectively (Tables 3 and 4). Given that the major 

climate challenge noted in highland areas of West Nile was droughts, bananas play an important 

role in ensuring food security since they have ability to withstand dry spells. According to 

Jassogne et al. (2013) the permanent canopy, root systems, and mulch from the banana plants 

prevent soil erosion and degradation in Uganda’s hilly landscape, thus making the crop more 

adaptable to current climate variations in these areas. In addition, banana coffee systems have 

been proved to generate more income for smallholder farmers, and can help them cope with the 

effects of climate change, which is the major farming system in highland areas of West Nile. It is 

therefore logical that farmers in the highland areas perceive bananas to be an important 

adaptation crop to recurrent droughts.  

 

Similarly, sorghum and finger millet were perceived as important adaptation crops against 

droughts, and pests and diseases. Sorghum and millets have proved important crops especially 

in the semi-arid areas of Africa and thus hold great potential to provide food and income security 

in the region as well, responding to increased droughts. However, the challenges associated with 

these crops as observed from the study responses were mainly on the productivity and 

commercialisation of the crops. Farmers considered these crops as ‘inferior’, with limited market 
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value thus farmers showed limited interest to integrate them in their local seed businesses. 

Wambugu and Mburu (2014) note that through improved access to high-quality certified seed 

technology, intensification of production, transfer of good agronomic skills and use of inputs, and 

stronger market links, farmers could increase productivity of sorghum by two fold as well as 

volumes traded.  

 

Local vegetables such as cow peas, malakwang, boo, otigo and akeyo were also considered to be 

important adaptation crops mainly due to their short maturity period and ability to withstand 

droughts. However, their business potential was also not clear to LSBs thus reluctance to 

consider them as LSB crops. This is because local vegetables majorly belong to informal seed 

system, with no or limited seed buying behaviour for farmers.  

4.4 Capacity building for LSBs  

McGuire and Sperling (2013), highlight eight principles to a resilient seed system and among 

them is the need to nurture a systems perspective that focuses on strengthening knowledge, 

institutional linkages and response to processes and social dynamics rather than the physical 

properties of the system like seed. This thus calls for a holistic approach that integrates farmers 

and other stakeholders concerns as regards developing and sustaining climate resilient LSBs. 

This approach builds on understanding the stakeholders’ capacity and identification of knowledge 

and technology gaps to efficient crop production process and production practices amidst climate 

hazards. 

 

During the study, a number of capacity building areas were identified. These range from 

knowledge enhancement of what varieties and practices to employ, to introduction of new 

innovations and crop varieties, technological improvements (such as labour saving technologies, 

irrigation and weather forecast), and support for farmers’ access to credit. These capacity 

building areas will however be further validated by farmers and also corroborated with data from 

household survey in order to develop an appropriate capacity building plan. 
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Chapter 5: Conclusion and 

recommendations 

This study has documented farmers’ perception of climate change, identified seemingly 

adaptable crops, and options for counteracting the detrimental effects of the climate hazards in 

relation to seed production. Generally all the communities were aware of the changes in climate 

and the vulnerability of their local crop/seed production systems hence livelihoods to the 

identified climate hazards. Such awareness and perception provides a strong basis upon which 

an intervention addressing the challenges of crop production amidst climate change can thrive.  

This study has thus presented opportunities for improving the adaptive potential of local crop 

production and seed systems in the highland area, West Nile grassland and Nile belt ago-

ecologies.   

 

The following recommendations are made: 

 Basing on the study results, there is need for empirical research to assess the adaptive 

potential of the prioritised crop resources and efficiency of the farmers coping mechanisms 

to particular hazards.  

 There is need for relatively more diverse LSBs as diversity acts as insurance to 

environmental stresses because of the intrinsic capacity of each resource to express 

differential responses.  

o This should be done through a participatory variety selection process, including some 

of the crops that seem to be of little interest to farmers at the moment, in terms of 

their LSBs. 

o Diversification of seed enterprises should be follow an appropriate market research, 

and appropriate marketing strategies to ensure LSBs still make business sense with 

new crops 

 It was also noted that farmers prefer to grow crops in the second and long rainy season. 

Seed businesses are therefore not able to provide seed to farmers when needed. Some 

demonstrations can be done in season one, including counter-season crops PVS so that 

farmers can judge if it’s worth it or not.  

 Need to emphasize strengthening of a systems perspective through applying holistic 

approaches that enhance key stakeholders efficiency in producing good quality seed amidst 

climate change 
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Annexes   

Annex 1: Tool synthesis on impact climate change on local livelihood/crop production/seed 

system 

 

No. Tool Objective Targeted Research 
questions 

1. Community Resource 
Map 

Identification of the key resources in the 
community and their vulnerability to 
climate change and devise options for 
adaptation 

2,3,4,5, 

2. Time line Understanding the dynamics in the 
community’s agricultural production and 
seed system in relation to climate change 

1,2,3,4,5 

3. Seasonal calendar
  

Documenting community perception  on 
occurrence and change in climate factor or 
climate induced factors in the last 15years 
or before in study/project site 

1,2,3,4,5,6 

5. Matrix Ranking Understanding how farmers prioritize and 
evaluate the crops and varieties’ resilience 
to climate change 

5,6,7,8,9 

6. Stakeholder 
identification and flow 
chart  

Identifying and understanding the key 
stakeholders to be involved in the LSBs of 
climate resilient crops/varieties 

8,9 
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Tool 1: Community resources and vulnerable areas identification  

 

Primary objective 

 Identify the major resources in the community that support crop production hence 

livelihoods  

 Identify main areas in the community village/study site that are affected by different 

climatic hazards (e.g. Drought, Floods, Pest and disease etc.) and assess their risk. 

 Identify options for improvement and adaptation  

 

Note: This tool exactly work as Village resource mapping  

 

Materials  

 Large piece of brown paper 

 Different colours of marker pen 

Or 

  clean floor with colour powder/chalk 

 

Time: 45 minutes  

 

Setting: Mixed groups 

 

Process  

1. Share the purpose of the exercise with farmers  

2. Ask with them to develop a map of their village on large piece of brown paper or on floor 

3. Identify major resources (water source, forest, pasture/grazing land, crop production 

etc, ......) that being used for their local livelihoods/food security purpose 

4. Go more details for Crop production: if there are clear zones for specific crop, this can be 

shown in map using colour/symbols   

5. Ask with them to identify the areas that are most affected by drought, floods, soil 

erosion,..... (indicate by different colours or symbols) 

Facilitate the discussion 

 

Use above map, to facilitate discusison by using few guiding questions:  

1. Which areas of the community are most affected by which hazards? 

2. Who are affected most in most vulnerable areas of community/study site (poor,  small-

holder etc) 

3. Which specific crops or livelihood assets are most affected by the different hazards? 

Assets    climate hazards  
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a.........  ........ 

b.....  ........ 

4. How  is the community coping living in most hazard prone areas?  

5. How frequently are the above hazards occurring in community? 

6. Do they see increasing trend in occurrence of such hazards in recent one decade or so?  

7. What can be done to minimise or adapt with these hazards? 
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Tool 2: Time line 

 

Primary objective 

 

 Understand the temporal dynamics in the community’s agricultural production and seed 

system in relation to climate change 

 

Materials  

 Large piece of brown paper 

 Different colours/marker pen 

Or 

 Clean floor with colour powder/chalk 

 

Time: 1 hour   

 

Setting: Mixed group (including elderly to youth farmers) 

 

Process 

 

       Share the purpose of the exercise with farmers  

Ask the participants to prepare a matrix presenting the most important events in the 

community that have direct or indirect impact on their agricultural development and 

adaptation to climate change i.e.; 

 Years when crop production yielded exceptionally low 

 Development of infrastructure  

 Establishments of initiatives to support crop production and seed system 

 Degradation of the ecosystem 

 Which adaptive strategies have been employed 
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Tool 3: Seasonal calendar 

 

Primary objective 

 

 Document community perception  on occurrence and change in climate factor or climate 

induced factors in the last 15 years or before in study/project site 

 

Materials  

 Large piece of brown paper 

 Different colours/marker pen 

Or 

 Clean floor with colour powder/chalk 

 

Time: 45 minutes  

 

Setting: Mixed group (including elderly to youth farmers) 

 

 

Other social economic factors; 

 Flood 

 Deforestation 

 Management practices 

 

Process 

Share the purpose of the exercise with farmers  

Ask with them to develop a matrix of various months as shown in above figure 

Ask them to record major climatic factor (use Tool 1, Tool 2 to identify the climatic factors)  

Record community perception on trend/time and compare with 30 years and now:  

Temperature: Very high, Very low 

Rainfall: Most rainy months, Most dray months  

Drought: Drought period  

 

Facilitate the discussion 

Use above map, to facilitate discussion by using few guiding questions:  

1. Which climatic event(s) are most recurring? 

2. Which climatic factor is newly observed? 

3. In which months are the extreme climatic events most observed?  

4. Which areas of the community are most affected by the changes? 

5. How these changes are impacting local crop production and seed systems? 

6. Which crops and varieties are most affected by the changes?  

7. Which crops and varieties are withstanding the changes? 

8. In which seed system do the resilient crops and varieties best fit?  



 

ISSD Uganda | 29 

 

Tool 4: Matrix ranking 

Primary objective 

 

 Understanding how farmers prioritise evaluate the crops and varieties’ resilience to 

climate change 

 Evaluating the factors influencing the seed system of the crops and varieties that have 

climate resilient characters to adapt to climate change 

 

Materials  

 Large piece of brown paper 

 Different colours/marker pen 

 Coloured cards 

 

Time: 1 hour  

 

Setting: Different groups per gender, if possible identify one group of youth farmer 

 

Resilient 

characters 

Crop /variety Crop /variety Crop /variety Crop /variety 

Drought tolerance 5 3 3 4 

Tolerance to pest 

and diseases 

3 1 3 4 

Tolerance to floods 5 3 3 4 

Hail stone 1 4 2 5 

Seed security - - - - 

 

          1= Low/ Bad; 4= High/ Good 

 

Process  

Form three separate groups –only men, only women, only youth  

Share the purpose of the exercise in separate groups 

Make a matrix with the crops /varieties and hazards as identified in tool 4 and ask the 

participants to; 

 Rank the crop/variety for each resilient character 

 If there are four varieties/ crops the best crop/variety gets four, etc. 

 A weighted ranking of crops/varieties can be calculated as the product of the value for the 

criteria and the score for each specific variety so that all varieties are compared with each other. 

 

Facilitate the discussion 

 Inquire from farmers in which seed systems do these varieties best fit? 

 How can these crops/varieties be part of the LSB? 

 

 

 

 

 


