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Uganda

Groundnut
Kalule Okello, Patrick Okori and Emmanuel Monyo

Importance of the crop to Uganda’s economy

Production 
Groundnut (Arachis hypogaea), also known as peanut, is the second most important grain legume 
after beans (Phaseolus vulgaris) in Uganda. The traditional groundnut varieties are of the red Valencia 
type, but of a very mixed nature ranging from large-seeded Manyema group (eg, Roxo) to small-
seeded group (eg, Red Beauty) (Busolo-Bulafu 2004). Currently, the cultivated area under groundnut is 
estimated to be nearly 260,000 ha with production generally reducing due to a number of production 
related factors including among others the availability of improved seed (Fig. 1). Most of the crop is 
produced in the eastern and northern part of the country. The average farm size of groundnut per 
household in Uganda is estimated at 0.15 ha, according to UBOS (2010).

Role in the economy
Groundnut seeds contain 40–50% fat, 20–50% protein and 10–20% carbohydrate depending on the 
variety. With the cost of animal protein becoming increasingly prohibitive, groundnut is becoming 
an even more important source of protein. Groundnut seeds are also a nutritional source of vitamin 
E, niacin, falacin, calcium, phosphorus, magnesium, zinc, iron, riboflavin, thiamine and potassium. 
Groundnut is consumed raw, roasted, blanched, as peanut butter, crushed and cooked with several 
traditional dishes as a stew or as binyebwa, a cooked paste. Groundnut haulms (straw, stems) are also 
commonly used as animal feed. 

Groundnut thrives under low rainfall and as a legume, it improves soil fertility by fixing nitrogen. 
Therefore, the crop generally requires few inputs, making it appropriate for cultivation in low-input 
agriculture by smallholding farmers (Smartt 1994). Groundnut is also used as a trap crop in the 

Figure 1. Groundnut production trend in Uganda.
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management of Striga weed on cereals (sorghum and maize) in eastern Uganda. As a cash crop, it 
gives relatively high returns for limited land area and is well adapted to the hot, semi-arid conditions 
of Uganda. These multiple uses of groundnut make it an excellent cash crop for domestic markets as 
well as for foreign trade. The returns from groundnut greatly surpass those reported for soybean and 
are less uncertain than those of sunflower (Laker-Ojok 1996). A number of factors contribute to this. 
First, the area planted with groundnut far exceeds that of soybean and sunflower. This increases the 
potential for large-scale national benefits. Secondly, the markets for groundnut are better established. 
Groundnut is highly valued on the domestic market and its export market has been flourishing in 
recent years. Uganda can therefore save a lot of foreign exchange from the import of sunflower and 
soybean vegetable oils if it can turn to wide-scale oil extraction from groundnut. Currently, vegetable 
oil extraction is mainly from sunflower yet groundnut is the most established oilseed crop and its 
production is continually increasing at a rate higher than all the other oilseed crops – sunflower, 
soybean and sesame (Okello et al. 2010).

Research and development

Variety development

Background

Groundnut research in Uganda is conducted at National Semi-Arid Resources Research Institute 
(NaSARRI), located in eastern Uganda. The national groundnut improvement program at the Institute 
takes leadership in groundnut research in Uganda. The goal of the national groundnut improvement 
program is to provide clients with desired varieties with both market and consumer traits (high yielding, 
high quality, resistant to major pests and diseases, short to medium maturity and tolerant to drought) 
together with improved production packages. 

Focal activities 

In order to generate these benefits, research activities focus on cultivar development, germplasm 
management (collection, maintenance and conservation), breeding activities (characterization for 
yield and adaptability), as well as maintenance and generation of appropriate crop management 
technologies for sustained production. 

Constraints to groundnut production
The major activity at the NaSARRI is breeding for traits that improve production (input traits) and those 
that affect quality or use products (output traits) (Page et al. 2002).

Input traits

The breeding program targets a number of biotic and abiotic stresses that singly or collectively can 
cause significant yield losses in groundnut. The major biotic stresses are diseases mainly groundnut 
rosette, early and late leaf spots, rust and aflatoxin accumulation in grain. The major pests include 
aphids which are vectors for rosette virus disease, leaf miners and thrips that destroy foliage. Among 
the abiotic stresses, drought associated with rainfall insufficiency is the most significant factor affecting 
groundnut production. Drought poses a threat to groundnut production because 70% of the crop area 
occurs in the semi-arid tropics characterized by low and erratic rainfall. The use of low-yielding seed 
varieties and increased and/or continued cultivation on marginal land have also negatively affected 
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productivity. The overall political instability especially in eastern and northern Uganda and the 
frequently unsupportive oilseed policies have also influenced reduction in groundnut productivity.

Output traits 

Confectionery groundnuts are becoming very popular and big bold sweet groundnuts are selected 
for this emerging market. The national groundnut research program works closely with farmers and 
in collaboration with the International Crops Research Institute for the Semi-Arid Tropics (ICRISAT), 
development partners, USAID supported Peanut Collaborative Research Support Program (PCRSP) and 
Alliance for a Green Revolution in Africa (AGRA) to develop suitable cultivars for the country. Since 
1966, the groundnut improvement program has released 24 varieties, suitable for both farmers and 
the market (Table 1). The commercial varieties being promoted are the Serenut series (Serenuts 1–14). 

The improved varieties address some of the input traits highlighted. However, the market and field 
stability of those varieties, in light of emerging stresses, calls for continuous research while at the same 
time keeping crop improvement, quality and safety linked to practical applications. Emerging issues like 
aflatoxin contamination, leaf miners and damage are being addressed together with deployment of 
novel breeding approaches like molecular breeding to complement conventional breeding and increase 
the efficiency of cultivar development. Additionally, to maintain or increase market share, producers 
and exporters need to adapt the type of groundnut being cultivated to consumer requirements.

Table 1. Groundnut varieties released during 1966 to 2011 by the national groundnut research 
program1.

Variety Time to maturity (days) Yield (kg ha-1) Year of release Other remarks

Red Beauty 90–100 1900–2500 1966 Multiline of Red Valencia
Acholi white 80–90 1900–2500 1966 Virginia, off white seed
Roxo 100–110 2000–2700 1969 Red manyema, Venezuela
Tatu 100–110 1900–2400 1969 Spanish
Manipintar 110–120 2600–3600 1969 Virginia
Bukene  90–100 1800–2600 1970 Spanish
Mwituude 100–110 2000–2400 1970 Virginia
Makulu Red 110–120 2000–2800 1970 Virginia, red seed
Amasoga 110–120 1800–2300 NA Local
Igola-1 125–130 3000–3500 1995 Virginia, striped
Serenut 1R 100–110 2500–3700 1998 Virginia, red seed
Serenut 2 100–110 2500–3500 1998 Virginia, tan seed
Serenut 3R  90–100 2500–2900 2002 Spanish, red seed
Serenut 4T  90–100 2500–2900 2002 Spanish, tan seed
Serenut 5R 100–110 2500–3000 2010 Virginia, red seed
Serenut 6T  90–100 2500–3000 2010 Spanish, tan seed
Serenut 7T 100–110 2500–3700 2011 Virginia, tan seed
Serenut 8R 100–110 2500–3700 2011 Virginia, red seed
Serenut 9T 100–110 2500–3700 2011 Virginia, tan seed
Serenut 10R 100–110 2500–3700 2011 Virginia, red seed
Serenut 11T 100–110 2500–3700 2011 Virginia, tan seed
Serenut 12R 100–110 2500–3700 2011 Virginia, red seed
Serenut 13T 100–110 2500–3700 2011 Virginia, tan seed
Serenut 14R 100–110 2500–3700 2011 Virginia, red seed

1. Source: Okello et al. (2010), NASARRI Groundnut Department variety release report, 2011.
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Planned Phase 2 activities and their contribution to national efforts
TL-II Phase 2 aims at delivering new varieties to farmers of Uganda who have been growing either old 
or highly susceptible groundnut varieties. The strategy is to intensify research and development (R&D) 
efforts to ensure that newly developed varieties have the right traits, for the right agroecology market 
and home consumption purposes. The net benefit to communities will be high-yielding varieties that 
strengthen livelihood strategies of farm households in Uganda and the wider region. A breakdown of 
the major activities by objective are presented below.

Objective 2. To enhance groundnut productivity and production in drought-prone 
areas of Uganda

Activities planned to be conducted under this objective include:

•• Evaluation of germplasm with ICRISAT for common input traits such as drought, groundnut, late leaf 
spot and rust in elite Valencia, Spanish bunch and Virginia bunch genotypes. 

•• Conducting 50 pair-wise evaluation of new varieties (3 Virginia, 2 Spanish) to identify released 
varieties farmers prefer most.

•• Conduct Farmer Participatory Variety Evaluation trials among groundnut producing communities to 
identify new advanced breeding lines (4 Virginia advanced progenies). 

These activities will be conducted in northern and eastern parts of Uganda (Fig. 2), the major 
groundnut producing regions of the country. The activities to be conducted will include among 
others: (a) holding decentralized planning meetings with partners; (b) taking an inventory of existing 
seed production and diffusion systems (actors and their role, diffusion channels, existing varieties); 
(c) high quality seed multiplication (both private and on-station); (d) train farmers, extension officers 
in commercial groundnut production; (e) supply seed to partners; (f) establishment of partners based 
field demonstrations; (g) make follow-up visits to seed multipliers during the growing period; (h) seed 
quality assessment (establish benchmark); (i) prepare seasonal report on first and second rains results 
and first short rain results; and (j) development and production of outreach materials and distribution 
of existing groundnut seed production manual.

Figure 2. Map of Uganda showing location of TL-II Phase 2 project areas of focus. 
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Project activities are conducted in Lira (47), Apac (5), Amuru (39), Soroti (74), Serere (74) and Pader 
(68). The figures in parentheses are target farm communities who will be involved in FPVS. In these 
activities five groundnut varieties will be promoted (Table 2). 

Project results: the expected outcomes and outputs

Vision of success for groundnut in Uganda
Promotion and wide adoption of improved groundnut varieties will increase production and 
productivity which will ultimately lead to better food value, nutrition and surplus production for 
commerce. Identification of key stakeholders and willingness of all the partners involved in the project 
coupled with the conducive environment for R&D will make this vision a reality. 

Expected outcomes
The expected outcomes from the project will include but are not limited to: (i) increased farmers’ 
groundnut productivity (yield per unit area) in various agroecological areas contributing to their 
improved overall food and nutrition security and household income; (ii) increased quantity and quality 
of groundnut produced, consumed and sold (increased household income) by farmer/communities 
and others; (iii) enhanced knowledge and skills of seed producers, NARS and other participating 
partners in decentralized, farmer-led seed production and delivery system; (iv) increased access to and 
utilization of high-yielding groundnut varieties and information by a wide range of farmers/farming 
communities in the various agroecologies; (v) stronger partnership and linkages forged among the 
key stakeholders for better sharing of available resources for wider coverage and dissemination of 
high-yielding groundnut varieties; and (vi) increased social benefits resulting from change of attitude 
towards production of groundnut seeds and grain as profit making enterprise. 

Expected outputs
The project is expected to generate a number of outputs including the establishment of a practical, 
functional and sustainable community-based, farmer-led groundnut seed enterprise; increased access 
by the farming communities and other stakeholders to high-yielding, improved groundnut varieties; 
increased knowledge and skills of stakeholders and intended beneficiaries in seed production 
(management and utilization), institutional and organizational development and entrepreneurship and 
business skills; enhanced knowledge in establishing and supporting decentralized seed production and 

Table 2. Released groundnut varieties to be promoted.

Variety
Time to maturity 

(days)
Yield 

(kg ha-1 in shell) Attributes

Serenut 2 (ICGV 90704) 100–110 3000–3500 Drought tolerant, rosette resistant, high yield 

Serenut 3R (ICGV-SM 93530) 100–110 2500–3000 Short maturity duration, dark red seed, 48% 
oil content

Serenut 5R (ISGV-SM 99566)   90–100 2500–3000 Rosette resistant, drought tolerant, medium 
sized red seed, 42% oil content

Serenut 8R (SGV 99019) 100–110 3000–3500 Rosette resistant, drought tolerant, red 
seed, medium-large seeds 

Serenut 11T (SGV 99031) 100–110 3000–3500 Rosette resistant, drought tolerant, big/giant 
bold, uniform tan seed, sweet, soft pods 
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supply schemes; multiplication of adequate foundation/breeder seed of the improved high-yielding 
varieties and accessibility by the farmer groups for production of quality seeds; and establishment of 
pilot site platforms for interactions among stakeholders to create strong and sustainable partnerships 
and linkages among stakeholders and allow for sharing of experiences on decentralized seed production 
and supply with other interested organizations. 

Agroecologies for groundnut cultivation in Uganda
Groundnut production occurs in all the major agroecological regions of Uganda but there are varietal 
variations from region to region due to consumption preferences. Groundnut is grown mainly in the 
Eastern, Northern unimodal rainfall zones and in Southern parts of Uganda. Table 3 shows the major 
agroecological areas and the types of groundnut varieties being produced in those areas. It should 
be noted that in spite of the release of the 24 high-yielding groundnut varieties in Uganda, many 
farmers still do not have access to seeds of improved varieties due to lack of information and their 
availability in required quantities. A number of the newly released varieties have potential for wider 
adaptation and uses. Yields are still very low, because of several other compounding traits that affect 
production mentioned in other sections of this document. Eastern and Northern Uganda prefer tan 
seeded type whereas in the Central, Western and Southern region, red is the preferred seed coat type 
for consumption. The varieties with red seed testa are more preferred over the tan colored seed and 
they command higher premium prices in the market. 

Seed systems for groundnut green revolution in Uganda 
Groundnut seed systems like any other legume is less attractive to private sector due to bulky and low 
multiplication ratio (1:8), quick loss of seed viability, high cost of transportation, low profit margin and 
the self-pollinated (>98%) nature of the crop. Therefore the task of availing farmer improved groundnut 
varieties requires large quantities at the right price and the task is generally undertaken by public 
sector seed services. The private sector undertakes seed production only when there is large demand 
especially from international bodies, relief organizations and at the time of disaster. This erratic nature 
of demand compounds demand estimation. The TL-II Phase 2 has adopted a community-based system 
approach whereby organized groups and individual farmers will be empowered with knowledge of 
commercial seed production and conservation, provided with foundation seed, monitored and linked 
to both market and research.

Table 3. Summary of agricultural systems of Uganda and preferred seed coat types of 
groundnut.

Farming system/agroecologies Districts covered
Preferred 
seed coat type

Banana/coffee system Bundibugyo, parts of Hoima, Kabarole, Mbarara, Bushenyi, 
Mubende, Luweero, Mukono, Masaka, Iganga, Jinja, Kalangala, 
Mpigi and Kampala

Red 

Banana/millet/cotton system Kamuli, Pallisa, Tororo, parts of Masindi and Luweero Red and tan/white
Montane system Kabale, Kisoro, parts of Rukungiri, Bushenyi, Kasese, Kabarole, 

Bundibugyo, Mbarara, Mbale and Kapchorwa
Red 

Teso system Soroti, Kumi, Kaberamaido Tan and red 
Northern system Gulu, Amuru, Nwoya, Lira, Apac, Amolatar, Oyam, Kitgum, Pader, 

Lamwo and Agago
Tan and red

Pastoral system Kotido, Moroto, parts of Mbarara, Ntungamo, Masaka and Rakai Tan and red
West Nile system Moyo, Arua and Nebbi Tan and red
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Strategic partners and their roles 
The project will engage a number of partners both in R&D as well as in service delivery to promote use 
of improved seed in the project target areas. The partners available and their role are listed in Table 4.

Seed production plan
To enable the increase in groundnut production and productivity in the targeted agroecological regions, 
the project intends to produce and supply foundation, certified and quality declared groundnut seed 
to farmers in the targeted regions to cover 20% of the area under groundnut production with improved 
varieties through the utilization of farmer groups, individual small and large-scale farmers, NGOs and 
seed companies where applicable. The seed production and delivery plan to enhance groundnut 
production and productivity is outlined in Table 5.

Table 4. Strategic partners and their role.

Partner Role

National Agricultural Research Organization •	 Varietal development, evaluation and release
•	 Production of breeder and foundation seed
•	 Capacity building 
•	 Seed maintenance, production and distribution

CGIAR, ICRISAT •	 Provision of improved germplasm/breeding populations
•	 Capacity building 
•	 Research on effective methods for technology dissemination

National Agriculture Advisory Services 
(NAADS)

•	 Extension services related to crop management, crop protection 
and conservation

•	 Seed distribution

NGOs (World Vision, Care International, CRS, 
VEDCO, Self-Help Africa, etc)

•	 Seed production and dissemination
•	 Technology delivery and promotion
•	 Capacity building among farmers
•	 Credit access and social rehabilitation programs

Government and private universities •	 Technology generation
•	 Training

Seed companies (Pearl, FICA, NASECO, Victoria 
Seeds)

•	 Seed production and dissemination
•	 Technology promotion

Peanut-CRSP •	 Technology generation and promotion

AGRA •	 Technology generation and promotion
•	 Seed systems

Agricultural Marketing (AGMARK) •	 Capacitate farmers’ formation of associations for collective 
production and marketing

USTA (Ugandan Seed Testing Association) •	 Variety release, seed certification services and quality control

Farmers •	 Partnership in FPVS trials
•	 End-users of technologies (uptake and adoption) 
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Common bean
Michael Ugen, Stanley Nkabulo, Jean-Claude Rubyogo and Steve Beebe

Introduction

Importance of the crop in Uganda
Common bean (Phaseolus vulgaris) ranks first among the legumes grown and consumed throughout 
Uganda. It is a major source of food and income for the rural smallholder farmers. The crop is the most 
important source of protein for over 30 million people in Uganda; it provides up to 25% of the total 
calories and 45% of the total human dietary protein (Pachico 1993, Mauyo et al. 2007). For those in 
need of immediate food remedies, like in war ravaged areas, as was the case in Northern Uganda, parts 
of DRC and southern Sudan, common bean is the first crop of choice as it takes a short time (60–80 
days) to grow the early-maturing varieties. 

Production trends
Common bean production in Uganda has been increasing with area expansion as the main source of 
growth. During 2001 to 2010, area under common bean increased by 28.7% resulting in an increase 
of 7.7% in bean supply (Fig. 1) as yield stagnated due to a range of biophysical constraints, soil fertility, 
drought and pests and diseases being the most important (Opio et al. 2001, Kimani et al. 2006). Area 
under common bean is projected to continue growing at a high rate in the next few years in response 
to the growing population and increasing bean trade from the country (Table 1). 

Figure 1. Bean production trend during 1991–2020.
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Common bean contribution to GDP and food and nutritional security
Uganda ranks eighth in bean production in the world with estimated bean production of 464,105 
tons (Source: FAOSTAT 2012) and the crop has gained a major dominance in terms of quantity and 
monetary value among Uganda’s exports covering 1,142,660 ha. It is ranked fourth in terms of export 
volume and eighth among crops in terms of export value (Table 1).
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Agroecologies for bean cultivation in Uganda 
Beans are produced in all the major agroecological regions of Uganda but the types of bean grown vary 
from one region to another, depending on the preferences of the farmers and consumers in that region 
(Fig. 2). To a large extent, all regions grow the red mottled bean varieties, which are highly marketable 
within and outside Ugandan borders. They have thus been given emphasis in the breeding program. 
The major bean varieties grown in each agroecological zone, major production districts, production 
area and amounts produced are indicated in Table 2. 

Table 1. Composition of exports (US$ million) from 1998 to 2008 in Uganda1.

Commodity 98/99 99/00 00/01 01/02 02/03 03/04 04/05 05/06 06/07 07/08

Coffee 306.7 186.9 109.6 85.3 105.5 114.1 144.5 173.4 228.5 301.6
Cotton 10.8 22.5 14.1 18.0 16.9 42.8 41.3 12.9 19.7 19.3
Tea 22.7 31.9 35.9 26.9 29.5 39.3 33.1 25.6 45.9 46.0
Tobacco 22.9 22.4 27.6 32.3 39.9 36.2 36.2 30.6 46.7 59.7
Fish products 47.6 24.8 66.6 107.5 111.4 118.1 169.6 192.8 182.9 162.7
Gold 27.9 39.4 58.5 56.7 48.2 58.5 71.3 101.6 116.1 60.6
Flowers 7.2 8.3 13.2 15.9 17.0 27.2 31.7 32.7 32.6 37.3
Electricity 12.3 13.8 16.7 13.9 15.5 12.6 8.3 4.7 6.3 11.2
Maize 6.1 4.0 6.1 13.1 8.2 18.8 13.3 23.7 27.9 25.3
Hides and skins 6.6 6.1 22.7 19.6 4.2 5.9 6.4 7.3 14.7 17.8
Cobalt 7.3 12.8 10.9 1.9 2.7 13.7 19.4 16.6 17.7
Beans 4.6 4.8 2.0 1.5 5.5 4.9 4.3 8.3 5.8 5.7
Others 73.7 87.7 72.4 72.5 104.3 166.1 212.6 167.8 207.3 450.6
Total 549.1 459.9 458.3 474.0 508.5 670.9 886.3 1042.5 1520.5 1752.3

1. Source: Government of Uganda (2008). 

Figure 2. Bean agroecologies in Uganda.
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A number of the newly released varieties have potential for wider adaptation and use, and others for 
orientation to the region’s many micro agroecological and market niches. Due to the availability of a 
number of niches, farmers are increasingly becoming interested in improved bean varieties which are 
particularly fast maturing and respond to the intermittent rainfall. However, lack of access to seed 
of improved varieties is a major hindrance to the utilization of new bean varieties. This problem has 
contributed to persistent low bean yields in the country.

The formal seed sector although available in the country produce certified seed in centralized facilities 
and very little of the seed produced reach the rural hard-to-reach farmers who are the majority of the 
population. This problem and its effects are especially acute and chronic for crops (which for various 
reasons and factors are not attractive to commercial seed companies) such as the self-pollinating 
crops including beans despite their huge potential to contribute to economic growth and livelihood 
improvement in Uganda and Africa as a whole. This scenario, therefore, allows very few farmers access 
to improved seeds. 

TL-II intends to use all available mechanism and channels to enhance the availability of quality seed to 
farmers using decentralized production and distribution channels with inbuilt quality assurance and 
quality control through farmer/seed producer training.

To enable the increase in bean production and productivity in the targeted agroecological regions, the 
project intends to produce and supply foundation, certified and quality declared bean seed to farmers 
in the targeted regions to cover 15% of the area under bean production with improved varieties 
through the utilization of farmer groups, individual small- and large-scale farmers, NGOs and seed 
companies where applicable. 

Table 2. Types of bean varieties preferred in different agroecological regions of Uganda.

Agroecological region Major production districts and varieties Preferred market class bean types

Central 
(parts of western and 
eastern tall grass)

Major production districts: Mpigi, Mubende, 
Wakiso
Average production: 77954 tons
Dominant varieties: K132 (Nambale), 
NABE 1, Kanyebwa and NABE 4

Medium to large red mottled, sugar and yellow 
seed

Eastern region 
(parts of eastern tall grass 
and Mt Elgon regions)

Major production districts: Kamuli, Mabale, 
Kapchorwa, Sironko, Iganga, Busia 
Average production: 32000 tons
Dominat varieties: K132, Kanyebwa, Otawa, 
NABE 13, NABE 12C and Kamwanyi

Sugar, medium to large red mottled, small to 
medium red and brown seed and climbers

Northern region 
(northern central, northern 
short grass and 
northwestern tall grass)

Major production districts: Lira, Apac, Gulu, 
Kitgum
Average production: 105053 tons
Dominant varieties: Yellow, NABE 2 (Black), 
Black (Ucuk) and K132

Red mottled; small and medium red, brown, 
yellow, tan/khaki, cream, sugar, carioaca; small 
white/navy, pintos, purple, black. Nearly all 
types of available beans can be grown in this 
region. 

Southwestern region 
(southwestern highlands, 
southwestern tall grass and 
western highlands)

Major production districts: Masaka, Rakai, 
Lyantode, Mbarara Kisoro, Masisndi, Hoima, 
Kabale, Kamwenge, Kasese
Average production: 136,352.26 tons
Dominant varieties: NABE 12C, NABE 10C, 
NABE 13, NABE 14, K132 and Kanyebwa 

Medium to large red mottled, small to medium 
red, large red kidney, yellow, tan/khaki, cream, 
sugar, purple, black; climbers and all kinds of 
sugar bean.
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Major constraints to common bean production in Uganda
•• Pests (bruchids, bean stem maggots, leaf eaters, grubs, cut worms, etc) and diseases (root rot, 

anthracnose, angular leaf spot, bean common mosaic virus, common bacterial blight, etc)

•• Declined soil fertility 

•• Drought: Drought is becoming very prominent especially in the upper central, mid-eastern, mid-
western and northern semi-arid areas of Uganda. Like the neighboring countries in the East 
and Central African region, rainfall is the primary determinant of crop production in Uganda. 
However, rainfall is highly variable in most parts of the country and this unreliability has given rise 
to unpredictable intermittent and sometimes terminal drought (Source: DWD 1995) as farmers 
are surrounded with lots of uncertainties during the cropping season. Drought in these various 
parts of Uganda has very often seriously affected crop production (Source: NEMA 2001) and has 
led to serious dry bean yield losses. Uganda’s dryland area, commonly referred to as the “Cattle 
Corridor”, stretches along a broad swath across the country from the southwest to the northeast 
encompassing 84,000 km2. The drylands cover more than a dozen of the country’s 97 districts. They 
include (from southwest to northeast) Ntungamo, Mbarara, Rakai, Sembabule, Mubende, Kiboga, 
Nakaseke, Luwero, Nakasongola, Kamuli, Soroti, Katakwi, Nakapiripirit, Moroto and Kotido districts. 
The dryland area receives irregular and low rainfall, experiences periodic and extreme drought, and 
is considered to encompass some of the country’s most fragile ecosystems. 

With Uganda having less than 1% of its arable land under irrigation (Source: Kizza 2001), small-scale 
poor producers living in these drought prone areas, with obviously no hope of utilizing irrigation, 
have faced drastic reduction in dry bean yield in the last few years (Source: Wortmann et al. 1998). 
This has caused food and income insecurity through both acute and chronic effects (Source: 
Sakurai and Reardon 1997). It is envisaged that if not addressed, drought will gravely undermine 
the potential of beans as a food security crop, source of income and source of dietary protein for 
Ugandans living in these semi-arid lands.

Common bean variety development in Uganda
In Uganda, research work on dry beans was initiated as early as 1920, mostly on agronomic aspects 
and yield trials. Breeding did not begin until after 1960 and was halted in the early 1970s because of 
the civil strife that engulfed the country for nearly fifteen years. During this time, there was a complete 
destruction of the country’s economy and the whole agricultural research system. Before the civil 
strife, several varieties such as Banja, Mutike, Canadian Wonder, Bukalasa, K20 (also known by many 
farmers as Nambale) had been bred and released but most varieties had reached only a few farmers 
probably those near the research stations where the varieties were being tested. The reasons for the 
delayed distribution were the absence of an efficient extension system and seed market outlets by 
that time.

Bean breeding was restarted in 1985/86 with the aim of increasing productivity of the crop by 
developing acceptable varieties. But unlike the other parts of the world where breeding objectives are 
broad based, in Uganda, dry bean breeding was mainly focused on the production of cultivars resistant 
to pests and diseases which were seen as the major limiting factors to high yield production. This 
initial work was undertaken at the then Kawanda Agricultural Research Institute (KARI) but in the early 
1990s, bean research work was transferred to National Agriculture and Animal Research Institute-
Namulonge, which was later named National Crops Resources and Research Institute (NaCRRI)-
Namulonge under the Uganda National Bean and Development Program (UNBDP), located at the 
Institute. The broad goal of the bean improvement program is to improve and stabilize yields through 
restoring resistance in released bean varieties and new genotypes with acceptable consumer and 
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market qualities, development and promotion of good crop management practices for contributing to 
poverty alleviation, and food and nutrition security of the rural and urban poor. 

Presently, breeding for resistance to various diseases is underway at NaCRRI-Namulonge and a number 
of major abiotic and biotic stresses are being tackled in addition to other traits such as yield, taste, 
cooking ability, marketability, early maturity, etc, as preferred by both farmers and final consumers in 
the market. Some of the diseases being addressed so far include angular leaf spot, anthracnose and 
root rot, these being the major constraints. In addition, some work is underway to address some pests 
like the aphids and storage bean weevils (bruchids). As new problems crop up the breeding program 
intervenes to counteract such problems. Currently the bean program is making interventions into new 
research areas such as climate change (drought tolerance) and bio-fortification which are of global 
concern and emerging production constraints. The national bean program researchers are working 
closely with farmers in collaboration with the International Center for Tropical Agriculture (CIAT) and 
other African bean research programs through the Pan-African Bean Research Alliance (PABRA) to 
develop cultivars suitable for specific production and market niches and share knowledge and research 
products. 

Since 1994 to 2012, twenty-nine new and higher yielding cultivars have been released (Table 3). These 
are suitable for both farmers and the market and include K131, K132, NABEs 1, 2, 3, 4, 5, 6, 7C, 8C, 
9C, 10C, 11, 12C, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24C, 25C, 26C and 27C. K132 is the most 
commonly cultivated variety in terms of area planted across most of the bean producing regions. It is 
an improved variety developed with materials from CIAT and released in 1994. NABE 4 and NABE 12C 
are other improved varieties occupying significant bean area. In addition to these varieties, landraces 
are also still largely grown in Uganda, the most abundant being the oval shaped and pink and red tan 
mottled bean cultivars commonly referred to as Kanyebwa possibly because of their close resemblance 
to groundnut which in the local dialect is called binyebwa. The other local cultivars are the yellow-
seeded round and kidney shaped varieties commonly referred to as the Masindi yellow possibly due 
to the fact that they were first grown or appreciated by the people living within and around Masindi 
district. The released varieties and the landraces can be differentiated from their different growth 
habits and characteristics. 

Planned Phase 2 activities and their contribution to national efforts
The activities planned for Phase 2 will revolve around breeding, screening and selecting for high-
yielding and drought tolerant bean cultivars and concurrently promote adoption of currently available 
higher yielding more water and nutrient efficient improved varieties. It is believed that this will 
significantly stabilize and increase yields beyond current attainable levels. The promotion of these 
water-use efficient drought tolerant bean varieties will therefore be essential in addressing nutritional, 
food security and income problems of small-scale and resource-poor farmers exposed to the ravages 
of drought and its effects. The planned Phase 2 activities and the expected outcomes are discussed.

Screening for drought tolerance 
Drought screening of at least 46 lines (black and red seeded) to be undertaken during the off-season 
planting (late May to early June 2012). Two trials will be conducted on-station at Namulonge, one with 
irrigation and the other without irrigation. In each trial, each line will be planted in 4 m × 1 m rows and 
replicated 2 or 3 times. Further testing of the selected lines for drought tolerance will be conducted in 
the subsequent seasons. This will be followed by multilocational testing in Preliminary and Advanced 
Yield Trials (PYT/AYT) using participatory variety selection (PVS) in drought-prone areas for selected 
lines through National Performance Trials (NPTs) and eventual variety release possibly by the end of 
2014 or early 2015. These new varieties will be subsequently disseminated to drought-prone areas.
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Seed systems for common bean green revolution in Uganda
Activities will be undertaken in three preselected regions in 
Uganda namely Apac and Lira (AL) districts in the northern region, 
Busia and Tororo (BT) districts in Eastern region and Lyantode and 
Rakai (LR) districts in Southern Uganda (Fig. 3). The activities to 
be conducted will include among others (a) holding decentralized 
planning meetings with partners (15 people in each site); (b) taking 
an inventory of existing seed production and diffusion systems 
(actors and their role, diffusion channels, existing varieties); 
(c) seed multiplication (both private and on-station); (d) training of 
trainers (partners) in seed production and modality or organizing 
seed producers; (e) supply seed to partners; (f) establishment 
of partners based field demonstrations; (g) holding centralized 
and several decentralized/partners seed systems (decentralized 
field days); (h) make follow-up visits to seed multipliers during 
review and data collection; (i) seed quality assessment (establish 
benchmark); (j) collect and verify data from partners: partners 
network of seed multipliers; partner seed multiplication results 
(total of farmer multiplier results); (k) prepare seasonal report on first and second rains results and first 
short rain results; and (l) development and production of outreach materials and distribution of existing 
bean seed production manual. In these activities three bean varieties will be promoted (Table 4). 

Figure 3. Map of Uganda 
showing location of TL-II Phase 2 

project areas of focus.

Table 4. Released dry bean varieties to be promoted.

Variety 
Time to maturity 

(days) 
Yield 

(kg ha-1) 
Year of 
release Remarks (traits)

K131 85–90 2–2.5 1994 Tolerant to drought and bean common mosaic 
virus, high yield 

NABE 15 60–70 1.5–2 2010 Early maturity, anthracnose resistant, good 
market class, high yield 

NABE 16 65–75 2–2.5 2010 Early maturity, anthracnose resistant, good 
market class, high yield 

Ugandan seed system strategy (2012–14)
With all functional key stakeholders in place, the seed production strategy for Ugandan common bean 
is described.

Seed production target 
Total bean area harvested: 1,142,660 ha (Source: FAOSTAT 2012)

Seed rate: 80 kg ha-1

National demand: 504,249 tons

Capacity to deliver 20% area: 150,000 tons, approximately 280,000 ha

Target of productivity: 800 kg ha-1 at national level and 1200 kg ha-1 at intervention level

Total production target: approximately 1,300,000 ha, 600,000 tons
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Opportunities, partnership and seed production plan
The target is to cover 35% of each important common bean agroecology in Uganda with improved 
seed.

Opportunities

To achieve this output and production, the project will utilize some of the opportunities available. 
Some of these are:

•• Taking advantage of already existing farmer groups and the fact that they already have experience 
in the use of new varieties and seed production

•• Farmers’ willingness to adapt new technologies

•• Availability of land for production especially in northern Uganda as farmers recover/settle from the 
insurgency

•• Availability of both internal and external market (Southern Sudan and Kenya)

•• Government initiative with NAADS (National Agriculture Advisory Services) where bean is one of 
the major crop for food and income generation

Partners

The project will leverage resources by forging partnership with business-based partners and NGOs to 
promote use of improved seed in the project target areas. The partners available include: 

•• Seed companies to enhance seed production and distribution (see Table 5)

Table 5. Partners and their role in the seed system.

Partner Role

CIAT Provision of germplasm, technical backstopping, seed systems research, training of 
partners, development of training resources 

SHUPO PVS, seed production, dissemination, training, marketing of seed, extension, 
development of promotional manuals

NASECO PVS, foundation seed production, dissemination, training, marketing of seed, 
extension, development of promotional manuals

PEARL PVS, seed production, dissemination, training, marketing of seed, extension, 
development of promotional manuals

CEDO PVS, seed production, dissemination, training, marketing of seed, extension, 
development of promotional manuals, nutrition education 

Victoria Seeds Company PVS, foundation seed production, dissemination, training, marketing of seed, 
extension, development of promotional manuals 

Buganyanya ZARDI Regional germplasm evaluation, demonstration, variety promotion, training, 
catalyzing local partnership for seed production, foundation seed production

Bukedea (PKWI Farmer to Farmer 
Coop Ltd)

Decentralized seed production, seed dissemination, training of farmers

Hunger Project (Mbale) Decentralized seed production, seed dissemination, training of farmers 

Kayongo in the Karamoja region Decentralized seed production, seed dissemination, training of farmers 

Caritas in Tororo and Bulambuli Decentralized seed production, seed dissemination, training of farmers 
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•• Farmer groups and association to speed up the process of mobilizing communities for seed uptake 
and adoption

•• NGOs to assist in technology delivery and capacity building among farmers; also to leverage 
resources such as support of credit access and social rehabilitation programs

•• NAADS to support farmer training and seed distribution

•• Zonal research institutes in target area to assist in seed maintenance, production and distribution

Seed production plan

The seed production and delivery plan to enhance bean production and productivity in Uganda is 
outlined in Table 6.

Expected outputs and outcomes
TL-II Phase 2 will generate a number of outputs:

•• Practical, functional and sustainable community-based, farmer-led bean seed enterprises will be 
established. 

•• Institutional and organizational entrepreneurial and business skills (enterprise development) will be 
enhanced to support decentralized seed production and supply schemes (hopefully this system can 
be duplicated elsewhere by other partners). 

•• Multiplication of adequate foundation/breeder seed of the improved high-yielding varieties in 
sizeable quantities which should be easily accessed by the farmer groups for production of quality 
seeds.

•• Pilot site platforms will be established for interactions among stakeholders to create strong and 
sustainable partnerships and linkages among stakeholders and allow for sharing of experiences on 
decentralized seed production and supply with other interested organizations.

The expected outcomes of TL-II Phase 2 are: 

•• Increased access to high-yielding and better adapted bean varieties, information and crop 
management practices by diverse groups (women and men, rich and poor) in the various 
agroecologies

•• Increased utilization of high-yielding bean varieties and information 

•• Increased bean productivity (yield per unit area) in various agroecological areas contributing to 
their improved overall food and nutrition security and household incomes 

•• Increased quantity and quality of bean produced, consumed and sold (increased household income) 
by farmer/communities and others
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Pigeonpea
Yuventino Obong, Ganga Rao and Said Silim

Introduction 
Uganda is one of seven major pigeonpea producing countries in Africa and the cultivated area is 90,000 
ha. Average yields are estimated at more than 1000 kg ha-1, much higher than the average of less than 
770 kg ha-1 in Sub-Saharan Africa (SSA). So far, Uganda is the only country that reaps more than 1 t ha-1 
among SSA countries (according to FAOSTAT, 2012). 

The UBOS data for the 2008/09 crop season show that about 88% of pigeonpea was produced in 
Northern region, with about 20% grown in Eastern region (Table 1). Commonly grown pigeonpeas are 
the local cultivars (Apio Elina, Agogi and Adong) and the improved varieties Sepi-I and Sepi-II (Serere 
pigeonpea I and II).

The UBOS data for the 2008/09 crop season indicate that depending on the crop, about 32–52% of 
the grain is used for consumption, with sales ranging from 6% for pigeonpea to about 32% each for 
common bean and groundnut. Currently, Uganda is a net exporter of grain legumes. Available data 
show that the country obtains modest amounts of revenue from international trade in grain. However, 
contribution by pigeonpea was not indicated. Average export earnings in 2007–09 were estimated 
at about US$ 10.5 million, the bulk (85%) of which was attributed to common bean, with soybean a 
distant second.

Uganda did not participate in the first phase of TL-II. The inclusion of pigeonpea has provided an 
opportunity for revitalization of pigeonpea crop in Uganda. With the rate of growth of production by 
5.65%, 196 tons is expected by 2015 with the accompanying demand of 124 tons. By 2020 production 
is expected to reach 253 tons with demand of 151 tons (Table 2).

Pigeonpea research in Uganda
The pigeonpea varieties grown are mainly long-duration landraces with small grains that take long to 
cook and are low yielding. In the collaborative work between ICRISAT and NARO, a number of varieties 
were evaluated and two varieties Sepi I (Kat 60/8) and Sepi II (ICPL 87091) were released in 1999. NARS 
in Uganda and ICRISAT collected germplasm from Uganda in 2002, and ICRISAT evaluated them the 
following year in Kenya. Those which were promising were crossed with the ICRISAT’s best medium-

Table 1. Pigeonpea growing areas in Uganda.

Agroecology/Region Area (ha)

Northern 75,680
Eastern 7,740
Central 1,720
Western 860

Table 2. Projected production and national demand of pigeonpea in Uganda1.

Description 2010 2015 2020 ROG (%)

Production (t) 145 196 253 5.65
Demand (t) 105 124 151 3.8

1. Source: Calculated from various sources; ROG = Rate of growth.
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duration varieties which are high yielding, bold seeded, have aroma and cook fast and these new 
varieties are now ready for evaluation in Uganda. 

Many farmers are still planting low-yielding, late-maturing varieties (Agogi, Adong and Agali) that take 
9 months to mature. The pigeonpea program has released two improved varieties, Sepi I and Sepi II 
(Table 3). The two released varieties are in limited quantities and are not pure. Farmers are therefore 
in need of lines with high potential. Hence high-yielding varieties (ICEAP 00068, ICEAP 00554, ICEAP 
00557 and ICEAP 00850) from those released in other countries in Eastern and Southern Africa were 
selected for on-farm evaluation for the farmer-preferred traits in Uganda. This is an opportune moment 
for pigeonpea project in Northern Uganda (Lango and Acholi regions) where civil war has ended and 
farmers are going back to their original homes and would require improved technologies for improving 
their livelihoods.

Agroecologies for pigeonpea cultivation in Uganda
The bulk of pigeonpea production in Uganda is in the Northern region (88%), followed by Eastern 
region (9%) (Table 1 and Fig. 1). Pigeonpea is mostly grown as an intercrop with maize and cassava or 
in rotation. The major pigeonpea growing districts in the Northern region are Lira, Apac, Gulu, Kitgum 
and Arua. In the Eastern region pigeonpea is grown in Soroti, Kumi, Katakwi and surrounding districts 
while in the Western region it is grown in Masindi and Hoima.

Table 3. Pigeonpea varieties released and their characteristics. 

Variety Pedigree
Year of 
release Special varietal attributes

Recommended 
agroecologies

Yield potential 
(t ha-1)

Sepi I Kat 60/8 1999 Medium maturing Country wide 2
Sepi II ICPL 87091 1999 Short duration, multiple cropping Country wide 2

Figure 1. Major pigeonpea growing agroecologies in Uganda.
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Seed systems
Large seed companies are not interested to engage in grain legume seed production because of low 
margin of profit. Most pigeonpea farmers recycle their own-saved seed for up to five years creating 
low market seeds of improved varieties. Much attention should therefore be paid to strengthening 
community-based and farmer-level seed production and delivery systems through farmer participatory 
variety selection (FPVS) and demonstrations. 

Seed production targets
Total area: 86,000 ha

Seed rate (mean): 10 kg ha-1

National seed demand (mean): 860 tons (2012–14) to cover 86,000 ha

Capacity to deliver 15% of total area = 12,910 ha

Total seed required to cover targeted area of 12,910 ha ≃ 151 tons

Opportunities, constraints, partnership and seed production plan 
The target to cover 15% of pigeonpea in each agroecology is discussed.

Opportunities 

•• High demand for pigeonpea locally, regionally and internationally

•• Private sector interest, especially processors to support and enhance pigeonpea production to meet 
local demand

•• Government has placed pigeonpea among strategic legume crops for promotions

•• Availability of suitable varieties at all maturity levels

•• Potential to expand to non-traditional pigeonpea growing areas due to climate change 

Constraints

Key technical constraints for pigeonpea are shortage of improved varieties coupled with limited access 
to seed of improved varieties. Many farmers are still planting low-yielding, late-maturing varieties 
that take 9 months to mature. Management practices and pests [pod suckers, pod borer (Helicoverpa 
armigera)] and diseases are causes of low productivity and production.

Socioeconomic and organizational constraints include limited coverage of current interventions, high 
marketing transaction costs due to lack of grades and standards, and limited access of farmers to 
irrigation for investment in seed production, unstructured inputs and outputs markets and lack of 
quality seed as per the demand. 

Other constraints are:

Policy environment around availability of legumes seed, seed markets and grain markets that include, 
lengthy variety release process, lack of grading and standards for tropical legume grains, lack of 
incentive for private investment in seed production and decline in investment in agricultural research 
and development.
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Key partners

The key partners and their role in the seed system are given in Table 4.

Seed production plan

Pigeonpea seed production plan for Uganda is presented in Tables 5 and 6. 

Vision of success
Significant proportions of farmers (over 70%) in target areas have access to good quality seed of 
improved varieties and are empowered through increased income from pigeonpea. Fast track release 
of a new set of medium-duration varieties will add to the choice to farmers. Involvement of all the 
stakeholders along the value chain will also bring in new seed producers interested in production and 
seed sale. Local level leaders and policy makers in Uganda will be aware of the benefits of adopting 
new pigeonpea varieties along with improved agronomic package.

Table 4. Partners in pigeonpea seed systems and their roles.

Partner Role

National Agricultural Research Organization Varietal development, evaluation and release; production of 
breeder and foundation seeds 

ICRISAT Provide improved germplasm/breeding populations; capacity 
building through training; research on effective methods for 
technology dissemination

National Agriculture Advisory Services (NAADS) Extension services related to crop management; crop protection

NGOs (such as World Vision, Care International, 
CRS, VEDCO, etc)

Seed production and dissemination; promotion

Government and private universities Research

Seed companies (including FICA, NASECO, 
Victoria Seeds, CEDO)

Seed production and dissemination; promotion

Pulse CRSP Research

Agricultural Marketing – AGMARK Capacitate farmers formation of associations for collective 
production and marketing

USTA (Ugandan Seed Testing Association) Variety release, seed certification services and quality control

Farmers End-users of technologies in terms of high-yielding varieties, 
management practices
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Table 6. Certified seed production (t) plan for three years.

Variety 2012 2013 2014

Sepi-I 6.8 11.4 27.3
ICEAP 00554 6.8 11.4 27.3
ICEAP 00557 6.8 11.4 27.3
ICEAP 00850 2.3 3.3 8.9
Total 22.7 37.4 90.8


