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Foreword 

The National Semi Arid Resources Research Institute (NaSARRI) of the National Agricultural 

Research Organisation (NARO) in Uganda is mandated to undertake strategic research on 

pearl millet (Pennisetum glaucum). The crop is multipurpose serving as food, source of income 

and animal feed for people living in extreme drought-prone environments in Uganda where 

conditions do not favour reliable production of other cereals such as maize or sorghum. In 

developing countries in Africa and Asia pearl millet still survives in arid conditions. This calls for 

a concerted effort from research institutions and other stakeholders to develop and promote 

technologies adapted to such conditions.  

 

Key stakeholders need to know the socioeconomic and production environment of pearl millet in 

Uganda in order to make informed decisions on how to direct resources aimed at increasing 

production and productivity. Through participatory rural appraisal techniques, the authors of this 

report therefore contribute to the growing literature and knowledge about pearl millet in Uganda 

by assessing the socioeconomic and production characteristics of the cropping system for the 

period 2010 - 2012. Important indicators included; 1) demographic characteristics, 2) 

socioeconomic capital and technology adoption, 3) importance and utilisation, 4) agronomic 

features, 5) desirable and undesirable traits, 6) factors of production, 7) post-harvest handling, 

and 8) production constraints and coping strategies. The information will be of importance to 

researchers, scholars, policy makers, agri-business community, extension agents, farmers and 

all those who wish to enhance their knowledge about the crop. It is hoped that information in this 

report will enhance production and marketing of pearl millet and thus contribute to improved 

livelihood of resource poor farmers in the drought-prone regions. 

 

I thank all the development partners for supporting the work that resulted in this publication. The 

management of NARO and NaSARRI greatly commends the team that wrote this document. We 

hope that more of such useful documents will be availed to our stakeholders in the near future.  

 

Have a good reading 

 

 

Dr. Beatrice Akello Omonuk 

Director of Research, 

NaSARRI-Serere, Uganda 
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Summary 

Pearl millet is an important cereal grown by farmers in environmentally marginalised areas. In 

Uganda it is mainly grown in northern (Acholi), northeastern (Karamoja) and eastern (Teso) 

regions. The regions are characterised by semi-arid conditions with high temperatures, low 

mean annual rainfall and widespread chronic food insecurity. Technologies that increase pearl 

millet productivity under such conditions have been developed in international research 

institutes to highlight the importance of pearl millet as a resilient crop suitable for drought 

conditions. However, not much is known about the importance of the crop in Uganda. A 

baseline survey was thus conducted to document pearl millet farmers’ socioeconomic and 

production characteristics in the country. Information was collected about demography and food 

security situation, livelihood, social capital and trainings, importance and utilisation of pearl 

millet, agronomic characteristics, desirable and undesirable traits, factors of crop and animal 

production, post-harvest handling, production and marketing constraints and coping strategies.  

 

Results indicated that the average age of heads of households (mainly males) was 45.78 years 

while that of their spouses was 37.22 years; with a pearl millet growing experience of over six 

years. In addition, majority of the households had 6-10 members many of whom were below 15 

years. The heads of households were married with education experience of more than five 

years while their spouses were generally illiterate. The household heads and their spouses 

farmed the land as their main economic activity. Furthermore, majority of the households lived 

under poor conditions where the main house had a single room built of mud and wattle with 

grass as the main roofing material and earth floor. The poor living standards were worsened by 

majority of the households facing perpetual food insecurity mainly due to drought, insect pests, 

plant diseases and lack of improved planting materials.  

 

Social capital, access to trainings and group dynamics of the farmers were also assessed. 

Majority (over 83%) of the households interviewed did not access credit for agricultural activities 

due to a dearth of credit source in the village. Lack of collateral and high interest rates were 

among the other important reasons for not accessing credit. However, the few (about 16%) 

households that accessed credit did that majorly to pay for labour for farming activities. Other 

reasons for accessing credit included; paying school fees, financing retail businesses and 

purchasing livestock. The main sources of credit were the village banks or cash boxes where 

the majority accessed small loans of up to 200,000/= (less than USD 100) for three months with 

interest rate of 10%. In addition to few households having access to credit, less than 50% of the 
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households had at least a member receiving agricultural training. More households in the 

northern region received agricultural training than the eastern region and generally more heads 

of households attended the trainings than the spouses. Most households received training in 

modern agriculture while a few households in the north had members attending training in 

agricultural marketing. A few households in the eastern region had members trained in insect 

pest and disease control. Most training schedules lasted for about two days where the NAADS 

and NGOs were the main trainers. After receiving the trainings majority of the participants 

reported that they applied the skills received. The farmers were trained mainly in the modern 

techniques for the production of the most important crops especially ground nuts, cassava and 

vegetables.  Unfortunately, after receiving the agricultural trainings there was no technical 

backstopping in form of extension to ensure farmers implemented the skills appropriately. This 

was reflected by the majority of the households receiving no extension visits and a few being 

visited only once in two years to be advised in proper planting and crop spacing.  

 

Group dynamics was another form of social capital considered. It was observed that majority 

(over 58%) of the households had at least an individual being a member of a community group. 

The heads of households and to a lesser extent the spouses were involved in group activities. 

However, the majority were ordinary members with no leadership role while few were 

chairpersons and general secretaries. The farmers got involved mainly in mutual support groups 

commonly known as ‘merry go round’ in addition to a few being involved in group farming while 

others provided labour for agricultural activities. Most groups were also characterised by no 

membership or annual fee being charged for one to join a group.  

 

Pearl millet uses were documented after establishing the farmers’ attachment to the crop. The 

farmers actually valued the crop since majority had grown the cereal 3-4 times in the last five 

years. It was grown as a food security crop in addition to being used as food and source of 

income while a few used it as yeast for brewing. As food, pearl millet was eaten as soft or hard 

porridge while some ate it in gain form after boiling. Relative to other crops pearl millet ranked 

the fourth after cassava, sesame and ground nuts respectively. It was more important than 

sorghum, maize, finger millet, green gram and sweet potatoes. The ranking was an average of 

the importance of the crop as food and source of income. However, the crop ranking was 

dynamic in the last five years and the dynamism was expected in the next five years as long as 

variation existed mainly in palatability, being source of income, marketability and change in 

household population.   
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After establishing that pearl millet was important, agronomic characteristics were then noted. It 

was observed that majority of the farmers planted local unimproved land races of pearl millet 

once a year in the second rains (September-January) to avoid birds and control ergot disease. 

The unimproved varieties were grown mainly because farmers did not have alternative planting 

materials. The sole cropping system was adopted where farmers practiced broadcasting as the 

planting method. Broadcasting led to use of high seed rate of about 20Kgha-1 instead of the 

recommended 2-5Kgha-1. The agronomic practices and the production constraints resulted in 

average low productivity of 658Kgha-1. In addition, the local materials also had desirable and 

undesirable traits. Some of the desirable traits reported were; being tall, high tillering, stay green 

and white/grey grain colour while the undesirable traits included being susceptible to ergot and 

rust diseases, low yielding, low tillering ability, late maturity and susceptibility to drought which 

resulted in sterile panicles.  It was observed that genotypes from northern Uganda were 

generally late maturing (taking 4-5 months) while those from eastern, especially Kumi district 

matured within three months.  Farmers highlighted introduction of ergot resistant varieties and 

training in modern agricultural practices as the most important aspects needed to increase 

productivity. 

 

Factors of production considered were land, seed and labour. Majority of the farmers owned the 

land they cultivated while some rented and a few borrowed. The farmers reported that the soil 

fertility was good much as the productivity was low. Most farmers planted pearl millet on up to 

one acre of land which was mainly their home stead parcel and the seed was either bought or 

own-saved from the previous season’s harvest. The bought seed was not certified or authentic 

but grain. The labour used in pearl millet production was mainly family labour where men, 

women and children were all involved; but women provided more labour hours than men or 

children. The women were mainly associated with harvesting, threshing and weeding and to 

some extent planting while men were involved in land preparation and planting. Hired labour 

was also used to some extent mainly to harvest and land preparation. The common equipment 

used on the farms were the hand hoes, pangas, ox-ploughs, bicycles and axes which were 

mainly purchased or hired. However, none of the households used inputs like fertiliser, manure, 

herbicides or pesticides to enhance productivity. 

 

Results also show that more than 87% of the households interviewed reared at least one type of 

livestock with poultry and small ruminants being the common animals kept. Chicken ranked 
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highest among the poultry reared while goats formed the majority of the small ruminants. 

However, pigs were the most sold animals followed by poultry especially the turkeys and 

chicken. Much as more than 87% of the households reared some livestock, none of them used 

the technology of manure to improve soil fertility but cow dung was used in making house floors. 

Simple materials were used in post-harvest handling where the pearl millet was harvested using 

hands and knives. The harvested panicles were transported to the drying ground by carrying 

them on the heads. The drying was either done on bare ground or on mats and tarpaulin. 

Threshing was done by women where the millet was beaten and winnowing done to remove 

chuff before storage. However, from planting to storage pearl millet production faced numerous 

constraints. Production constraints included ergot, birds, weeds, rust and drought while low 

prices (33.95%) followed by high market taxes, lack of transport to markets, lack of markets and 

unscrupulous middlemen were some of the marketing constraints. In most cases farmers had 

no effective suggested solutions to the constraints. 
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Section 1 

1.1 Introduction 

Pearl millet is a primary food grain crop for millions of people in the tropical and sub-tropical 

areas of Africa (Ndjeunga and Nelson, 2005) and India (Roden et al., 2007). In most African 

countries where the cereal is grown and production is documented, pearl millet ranks high in 

terms of importance. For example, in Niger it ranks first in terms of total cereal cultivation and 

production (Ndjeunga and Nelson, 2005) and the most important staple cereal in Namibia 

(Ipinge, 1998). In Eritrea it is the second most important staple cereal after sorghum (Roden et 

al., 2007). Nutritionally, it contains high levels of quality protein (Roden et al., 2007) in addition 

to having good levels of micro-nutrients relative to common cereals like sorghum, rice, maize 

and wheat (Table 1.1) (Khairwal, 1999). 

 
Table 1.1: Grain quality components of pearl millet and common cereals (100g-1 of grain) 

Nutrients Pearl Millet Sorghum Maize Rice Wheat 

Protein 11.60 10.40 11.10 6.90 11.80 

Fat (%) 5.00 1.90 3.60 0.40 0.90 

Iron (mg) 8.80 6.20 2.20 2.80 1.00 

Fibre (%) 1.20 1.60 2.70 0.20 0.30 

Energy (Kcal) 360.00 349.00 342.00 348.0 349.00 

Carotene (mg) 132.00 47.00 90.00 9.00 29.00 

  Source: Singh et al. (1987)  
 
Pearl millet is consumed as thick or thin porridge, cakes, or steamed granulated products in 

addition to the grain being used as source of yeast in the brewing industry (Murty and Kumar, 

1995). All these forms of pearl millet utilisation meet particular standards set by the users who 

may be producers, processors or direct consumers. This leads to variety preference which 

forms a basis for pearl millet breeders to develop varieties that have the desired qualities 

needed by the end-users. However, until recently plant breeders had not involved pearl millet 

end-users in developing varieties with users’ desirable characteristics. The result is many 

varieties not being adopted by the intended beneficiaries. For example, in Niger more than 

seventeen pearl millet varieties have been developed by ICRISAT-West Africa but few have 

been adopted by the beneficiaries (Ndjeunga et al., 2000). Ndjeunga et al. (2000) noted that the 

low adoption rate may partially be explained by the poor seed supply system and demand 

factors. The low supply of seed, poor estimation of seed demanded, poor seed distribution and 

low seed quality are among the seed-related constraints leading to low adoption rate of 
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improved pearl millet varieties in West Africa (Ndjeunga, 1997). In addition, the cooking traits in 

pearl millet are not well researched and documented as is the case for competing cereals; also 

contributing to the low adoption rate of improved varieties of pearl millet (Ndjeunga and Nelson, 

2005). This implies that knowledge of traits preferred by the pearl millet users is important to 

design an effective breeding strategy and improve adoption rate (Ndjeunga et al., 2000).    

 

However, much as pearl millet is an important food grain with research relatively advanced 

elsewhere, in Uganda research is just being revived. Therefore most of the comparison is based 

on work done elsewhere; calling for a need to initiate studies to provide information about the 

importance of the crop in Uganda. A participatory rural appraisal study was then conducted to 

establish pearl millet production characteristics like demography, productivity, uses/importance, 

important factors of production, constraints (production, storage, taste and market), desirable 

traits, establishing the socioeconomic features and showing relevance of pearl millet as a food 

security crop in Uganda. Thus, a baseline survey was done to document the socioeconomic and 

production characteristics of the pearl millet cropping system in Uganda. The information will be 

used to develop an effective participatory plant breeding programme which takes into account 

pearl millet users’ views.  

 

1.2 Research statement 

Pearl millet is grown by farmers in semi-arid areas in Uganda but no documentation about its 

importance and production characteristics is available. In addition, farmers have preferred traits 

in their diversified locally adapted materials which partly determines the rate of adoption of 

modern technologies.   

 

1.3 Objectives  

To establish the socioeconomic and production characteristics of pearl millet in Uganda, a 

participatory rural appraisal was conducted to;  

- Establish demographic and socioeconomic characteristics of pearl millet farmers 

- Identify social capital and technology adoption characteristics 

- Establish the importance and utilisation of pearl millet  

- Assess the agronomic features of the pearl millet cropping system 

- Establish pearl millet productivity and factors of production and their common units 

- Identify farmers’ preferred traits, production and marketing constraints 
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1.4 Research methodology 

1.4.1 Study area 

A baseline survey was conducted in January 2012 in two farming systems, the Teso and 

Northern systems (Ronner and Giller, 2013), where pearl millet is predominantly grown. The two 

systems do not differ much in terms of socioeconomic characteristics and agricultural livelihood. 

Both systems are characterised by rearing of cattle and production of annual crops such as 

cotton, sorghum, millets, cassava, sweet potatoes, ground nuts, sun flower and sesame 

(Ronner and Giller, 2013).  Due to the production of annual crops and cattle rearing as 

economic activities, the systems are also called the ‘annual cropping and cattle teso system’ 

and the ‘annual cropping and cattle northern system’ respectively (Mwebaza, 2006). However, 

the Teso system has a bimodal rainfall pattern with shorter dry seasons and low fertility sandy-

loam soils (Mwebaze, 2006). On the contrary, the Northern system has a less pronounced 

bimodal rainfall pattern which reduces to a unimodal pattern with longer dry intervals in the far 

north and northeastern Uganda. The locations of the study districts are as indicated in Table 1.2 

and Fig 1.1. In the Teso system, the study was conducted in Kumi and Katakwi districts. In Kumi 

district forty households were covered in the three villages of Olupe, Asinge and Okouba while 

in Katakwi still forty households were covered in Olera and Usuku villages. In Kitgum district the 

study was conducted in Kitgum town council, Mucwini and Kitgum Matidi villages covering thirty-

eight households while in Lamwo data were collected from Rudi and Pobar villages covering 

twenty-two households.  

 

Table 1.2: Location characteristics of the study districts 

Regions  District Latitude Longitude 
Altitude 
(m.a.s.l) 

Average 
rainfall (mm) 

Soil types 

Eastern  
Kumi 01° 30′N 033° 57′E 1138 

1270 
Sandy loam 

Katakwi 01°54′N 034°00′E 1107 Sandy loam 

Northern 
Kitgum 03°13′N 032°47′E 969 

1130 
Sandy loam 

Lamwo 03°32′N 032°48′E 1100 Sandy loam 

      Source: http://en.wikipedia.org/wiki/Districts of Uganda, accessed on 19/03/2011. 

 

http://en.wikipedia.org/wiki/Districts%20of%20Uganda
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Fig 1.1: Map of Uganda showing location of the study areas 
Source: http://en.wikipedia.org/wiki/Districts of Uganda, accessed on 19/03/2011 

1.4.2 Selection of farmers and enumerators 

Pearl millet production is localised in a few places in northern, eastern and northeastern 

Uganda. Therefore, purposive selection of the study area was done basing on how widely the 

crop was grown in the districts. In eastern Uganda the farmers were selected basing on the fact 

that they had grown pearl millet in the last two years. In northern Uganda some respondents 

who had grown the crop in the last one year were considered for the interview because most 

farmers were still settling for normal farming after over twenty years of being in the war zone. In 

all the study districts a five-stage stratified selection criteria was adopted in order to identify 

respondents. The strata were 1) the farming systems, 2) the districts, 3) the sub-counties, 4) the 

villages and 5) the respondents. Two categories of respondents were considered; the first being 

that of the household respondents upon whom a household questionnaire was administered to 

gather information about pearl millet at household level. The households were randomly 

Kenya  

Tanzania Study districts 

South Sudan 

DR Congo 

http://en.wikipedia.org/wiki/Districts%20of%20Uganda
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selected with the help of local council leaders. After selecting about one hundred households 

that grew pearl millet, random selection of those to participate in the study was done to come up 

with the number of households needed for the study. This number varied per village depending 

on the willingness of households to participate in the study. The second category of 

respondents was a group of about 10-15 key informants who constituted a community focus 

group discussion. This group comprised of ardent pearl millet growers who provided information 

about the village socioeconomic characteristics in relation to pearl millet production. Selection of 

the enumerators was based mainly on the ability to speak the local language in addition to 

having at least a degree in sociology, agricultural extension or agriculture. In Teso region 

(eastern) those selected to conduct the interviews knew Ateso (the local language) while in the 

north Luo (Acholi or Langi) speakers were selected for data collection.  

 

1.4.3 Data collection 

Data were collected using various participatory rural appraisal techniques (PRA). The PRA 

techniques used included; transect walks, problem listing and analysis, and problem ranking 

(Lelo et al., 1995) with key informants (Fig 1.2) which were corroborated by household formal 

interviews using a semi-structured questionnaire (Fig 1.3). The key informants were interviewed 

about the pearl millet production aspects like constraints, preferred traits, economic activities in 

the village and uses/importance. In addition, informal data collection techniques like 

observations were adopted in order to better understand the pearl millet cropping system at the 

farm level. The informal PRA techniques were used because they help to elucidate the relevant 

local knowledge (Mergeai et al., 2001) which in turn helps to achieve high precision with the 

formal techniques (Chambers, 1992). Data were collected by two teams each of three members 

and a supervisor with the help of the village local council leaders and the extension workers at 

the sub county level. One team worked in the eastern region covering eighty households while 

the other worked in northern Uganda covering sixty households. The household crop and 

animal productivity was estimated using the ‘farmer recall’ (Fermont et al., 2009; Smale et al., 

2010) and ‘prediction’ methods (Singh, 2003).  

 

1.4.4 Data analysis and quality control 

Data collected from the focus groups discussion and household interviews were entered and 

analysed using the Statistical Package for Social Scientists version 20 (IBM SPSS Inc., 2011). 

Average scores and ranks were calculated from the quantitative and qualitative data. 
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Descriptive statistics were used for analysis to identify general patterns (Pender et al., 2002) 

and tests, analyses of variance and mean comparison were computed and conclusions drawn 

basing on the findings. 

 

    
Fig 1.2: Using charts to identify constraints with a group of key informants 

 

 
Fig 1.3: Interviewing a household head 
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Section 2 Demography  

Demographic factors are important in determining rate of technology adoption. Anogie et al. 

(2009) reported gender (marginalisation of women), marital status, education and cultural belief 

as being the major constraints to adoption of new pearl millet varieties. In addition age of 

farmers, household size, formal education level and farm size are also important in adoption of 

new crop varieties (Macaver, 2002; Ogungbile et al., 2002).  

 

2.1 Age of household members 

Age of the heads of households is important in agricultural technology adoption (El-Osta and 

Morehart, 1999). It may positively (McNamara et al., 1991) or negatively (Baidu-Forson, 1999) 

influence agricultural technology adoption. Younger farmers are dynamic and more likely to 

adopt new agricultural technologies faster than relatively old farmers (Bisande et al., 1998; 

Mugisha et al., 2012; Namara et al., 2005; Neil and Lee, 2001). The average age of heads of 

households growing pearl millet in Uganda was 45.78 years while that of their spouses was 

37.22 years. This compares with the 46.50 years of those involved in pearl millet marketing in 

Africa (Baba and Maina, 2013). On the contrary the pearl millet farmers in Uganda were 

relatively younger than those elsewhere in Africa who were about 50 years (Ndjeunga et al., 

2011). The results show that the average age of farmers in Uganda was that of still able-bodied 

persons expected to adopt new agricultural technologies faster than those in many African 

countries growing pearl millet. Basing on the age group interval of 10 years, the results in Fig 

2.1 further indicate that majority (25.90%) of the heads of households were between 31-40 

years while majority of their spouses were up to 30 years. The results also show that most of 

the household heads (63.31%) were between 21-50 years old; an indication that most 

households selected for the interview were still in the working age group with a wide experience 

in pearl millet cultivation of 6.93 years and could thus provide reliable information. Contrary, 

majority of the spouses (mostly female) were in 21-30 years age group; implying that most of 

the spouses were relatively younger and thus able to adopt new technologies much faster than 

the heads of households. The age group 41-50 years shows more spouses because most men 

in that group had more than one spouse.  
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Fig 2.1: Age groups of heads of households and their spouses  
 
 

Results in Table 2.1 show that majority of the household members were below 15 years 

followed by the actively working group (15-64 years) and a few being more than 65 years. This 

is close to the national figures where majority of Uganda’s population is below 15 years old 

followed by the working group and lastly the elderly (UBOS, 2010). However, the dependence 

ratio of 1.11 is higher than the national ratio of 1.04 (World Bank, 2012). Further, the 

dependency ratio in both regions was still higher than at national level; implying that the 

economically productive age group supports a relatively larger non-economically productive 

group. Kumi district had the highest dependency ratio followed by Lamwo and Katakwi districts, 

respectively. Table 2.2 results show that majority (48.01%) of household members were 

children followed by the youths; implying they can easily adopt new technologies. The results 

slightly vary from the national figures where the youth form the majority of the Ugandan 

population (UBOS, 2010). This implies that more children were involved in providing farm labour 

for agricultural production than the youth and elderly combined. However, the availability of the 

youth population to provide labour for agricultural activities is not assured as trends show a 

continuous exodus of rural population to urban areas in the last twelve consecutive years 

(AGRA, 2013). This implies that less labour-intensive technologies are more likely to be adopted 

than those that need a lot of manual labour.      
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Table 2.1: Age groups of household members and dependency ratios 

Districts 

Age (years) range Dependency  

Ratio 

Dependency 

ratio by region 0-14 15-64 65+ 

Katakwi 122 161 9 0.81 

1.86 Kumi 145 149 11 1.05 

Kitgum 104 171 8 0.65 

1.53 Lamwo 58 70 3 0.87 

Total 429 413 31 1.11   

 
 
Table 2.2: Broad age grouping of household members 

Districts 

Age groups  

Children (0-

17years) 

Youth (18-30 

years) 

Working group(31-60 

years) 

Old age 

(≤61+years) 

Katakwi 13.69 6.29 5.92 1.11 

Kumi 15.08 6.66 5.27 1.20 

Kitgum 12.95 7.22 5.09 0.93 

Lamwo 6.29 3.61 1.94 0.28 

Total percent 48.01 25.44 23.03 3.52 

 
 
2.2 Gender of household members  

Gender affects crop productivity and rate of technology adoption. Doss and Morris (2001) 

reported that gender positively impacted on the adoption of new maize technologies in Ghana. 

However, studies conducted in Nigeria showed a negative effect of gender on adoption of new 

pearl millet varieties while studies on coffee production in Papua indicated that gender had no 

significant effect on technology adoption (Overfield and Fleming, 2001). In India female labour 

per unit area is generally more expensive than male labour (Ramasamy et al., 2000). In Uganda 

female headed households have been associated with low crop productivity and less likely to 

adopt new technologies relative to male-headed households (Peterman et al., 2010). This 

implies that the role of gender in agriculture should not be under estimated when developing 

new pearl millet technologies for farmers.  

 

Results from this study show that households had more females than males which is the same 

as national ratio of 49% male and 51% female (Table 2.3) (UBOS, 2010). However, more male-

headed households (84.89%) were involved in the study than female-headed households 

(15.11%). This implies that pearl millet farmers in Uganda were more likely to adopt new 
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technologies. In terms of gender of respondents, still the majority were male (62.59%) while the 

female accounted for 37.41% (Table 2.3). It was easier to get more male respondents than 

female because the study was conducted at harvest time when women spend more time in the 

field than men. This can be confirmed in the labour section where women dominated the 

harvesting and threshing activities (Fig 8.4 and Fig 8.5). The same reason may explain why 

fewer female respondents were interviewed in Lamwo district. This shows that proper timing for 

dissemination of new agricultural technologies is important, especially where women are 

involved.   

 
Table 2.3: Gender of household members 

Districts 

Gender  of heads 

of households  
Gender of respondents 

Gender of household  

members 

Male Female Male Female Male Female 

Katakwi 22.3 5.76 16.55 11.51 13.77 14.75 

Kumi 27.34 1.44 20.86 7.91 15.54 15.14 

Kitgum 19.42 7.91 10.07 17.27 13.37 14.26 

Lamwo 15.83 0.00 15.11 0.72 6.59 6.59 

Total percent 84.89 15.11 62.59 37.41 49.26 50.74 

 

2.3 Marital status and relation to heads households  

Marital status is one of the demographic features determining technology adoption among pearl 

millet farmers (Ndjeunga et al., 2011). Most of the heads of the households that participated in 

the study were married (82.73%) followed by the widow/widowers, divorced/separated and a 

few singles (Table 2.4). The pattern was the same across all the districts except for Lamwo 

where all the heads of households were married. Farmer communities having mostly married 

heads of households have been reported in many studies conducted in Uganda (Mpiira et al., 

2013). However, at household level (Table 2.5) most household members (40.15%) were below 

marriage age and they were mainly children of the heads of households (Table 2.6). Results in 

Table 2.6 further show that households in eastern region had more children, spouses and 

servants related to heads of households than those in the north.  
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Table 2.4: Marital status of heads of households  

Districts Married 
Widow/ 

Widowed 

Divorced/ 

Separated 
Single 

Katakwi 21.58 3.60 1.44 1.44 

Kumi 26.62 2.16 0.00 0.00 

Kitgum 18.71 7.19 1.44 0.00 

Lamwo 15.83 0.00 0.00 0.00 

Total percent 82.73 12.95 2.88 1.44 

 
 
Table 2.5: Marital status of household members 

Districts 
Below Marriage 

Age 
Married Single Widow Divorced 

Katakwi 14.15 7.74 5.93 0.67 0.67 

Kumi 16.63 9.27 3.15 1.24 0.29 

Kitgum 5.83 5.64 12.91 1.53 1.43 

Lamwo 3.54 4.68 4.49 0.1 0.10 

Total percent  40.15 27.34 26.48 3.54 2.49 

 
 
Table 2.6: Relation of household members to heads of households 
Districts Child Spouse Grandchild Servants Others Parent In-Laws 

Katakwi 21.48 3.99 0.89 1.77 0.33 0.55 0.00 

Kumi 21.26 5.54 1.22 1.33 0.78 0.89 0.33 

Kitgum 16.72 2.99 4.32 0.66 1.11 0.22 1.22 

Lamwo 8.31 2.66 0.55 0.00 0.78 0.11 0.00 

Total Percent 67.77 15.17 6.98 3.77 2.99 1.77 1.55 

 

 
2.4 Education level of the household members  

Education level is key in adoption of improved technologies related to agriculture (El-Osta and 

Morehart, 1999; Caswell, et al., 2001; Siddiqui and Mirani, 2012) and important in increasing 

household farm income in Uganda (Nkonya et al., 2002). Lack of education has been 

associated with negative impact on technology adoption (Harper et al., 1990) while more years of 

education positively influenced adoption of information (Namara et al., 2005) and agricultural 

technologies that required intensive management skills (Caswell et al., 2001). For example in 

Nigeria where 73% of pearl millet farmers are illiterate, a low adoption rate of new pearl millet 

varieties has been reported (Ndjeunga et al., 2011).  It is thus perceived that the higher the 

education level the lower the complexity involved in understanding the technology packages 

(Bonabana-Wabbi, 2002).  
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Generally majority (42.45%) of the heads of households had attained some primary level 

education (Table 2.7) with mean of 5.7 years of education experience while 46.36% (Table 2.8) 

of their spouses had attained some primary education with an average of 3.9 years of 

education. The pattern of education experience is consistent with national level where male 

adults have a higher education experience than the female (UBOS, 2010). However, basing on 

the indicators of the multi-dimensional poverty index (MPI) developed by The Economist (2010) 

the education experience of the heads of households met the minimum of five years where one 

is considered to be literate while their spouses failed; implying that generally the heads of 

households were literate (could read and write) while their spouses were illiterate. Thus new 

technology packages developed should be simple or visuals should be used especially for the 

female as they form majority of the spouses.    

 
Table 2.7: Education level of heads of households 

Districts 

Never 

attended 

school 

Some 

primary 

Completed 

primary 

Some ‘O’ 
level 

Completed ‘O’ 
level 

Completed ‘A’ 
level 

Katakwi 3.60 12.23 4.32 2.88 3.60 1.44 

Kumi 2.16 14.39 7.91 2.16 1.44 0.72 

Kitgum 3.60 7.91 3.60 5.04 3.60 3.60 

Lamwo 0.00 7.91 2.88 2.88 0.72 1.44 

Total 

percent 9.35 42.45 18.71 12.95 9.35 7.19 

 
 
Table 2.8: Education level of spouses 

Districts Never attended 

formal education 

Some 

primary 

Completed 

primary 

Some 'O' 

level 

Completed 

'O' level 

Completed 

'A' level 

Katakwi 7.97 13.77 2.17 2.90 0.00 0.72 

Kumi 3.62 18.84 3.62 2.17 0.72 0.00 

Kitgum 5.07 10.14 4.35 4.35 2.17 0.72 

Lamwo 6.52 3.62 5.07 0.72 0.00 0.00 

Total 

percentage 23.19 46.38 15.22 10.14 2.90 1.45 
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Table 2.9: Highest education level attained by household members 

Districts 

Never 

attended 

school 

Not yet 

school 

age 

Some 

primary 

Completed 

primary 

Some 'O' 

level 

Completed 

'O' level 

Complete

d 'A' level 

Tertiary 

institution 

katakwi 4.63 2.32 14.38 2.32 3.28 0.97 1.06 0.10 

Kumi 4.15 3.38 15.44 2.41 3.76 0.97 0.39 0.10 

Kitgum 4.25 1.45 10.71 2.70 2.61 2.32 3.19 0.19 

Lamwo 2.70 1.45 5.60 1.83 0.97 0.10 0.29 0.00 

Total 

percent 15.73 8.59 46.14 9.27 10.62 4.34 4.92 0.39 

 

 
2.5 Human population in households  

The average number of persons per household was 7.54 with a minimum of one member and a 

maximum of fifteen persons per household. Most households had 6-10 persons (64.75%). This 

is higher than the national level of 5 persons per household (UBOS, 2010). Over 23.02% 

households had 1-5 persons while 12.23% had between 11-15 persons (Table 2.10). The large 

number of household members is a good source of on-farm labour. However, in this case it may 

not be an incentive because majority of the household members were young up to 17 years.  

 

Table 2.10: Response about number of household members 

Districts 

Range of household members 

1-5 persons 6-10 persons 11-15persons 

Katakwi 6.47 16.55 5.04 

Kumi 6.47 17.99 4.32 

Kitgum 4.32 20.14 2.88 

Lamwo 5.76 10.07 0.00 

Total percent 23.02 64.75 12.23 

 
 
2.6 Housing conditions and sanitation 

Majority of the households had low standards of living as shown by there being no household 

with electricity and staying in temporary (83.45%) houses (Table 2.11). Majority of the pearl 

millet farmers stayed in single room houses built with mud and wattle or iron sheets/tins and 

roofed mainly with grass or papyrus reeds (Fig 2.2). Most houses had their floor made of mud or 

cow dung smear. The single room houses seem to be over crowded as most households had 

more than six members; which is higher than the two persons per room recommended by Macro 

International Inc. (2007).  The living conditions are lower than the national level reported by 

UBOS (2010). 
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Presence of pit latrine was a good sanitation indicator where 79.14% of the households had 

access to pit latrines. This was slightly above the national level of 68.00% reported by the 

Ministry of Health (as quoted in the New Vision, 02.12.13 page 49). Both regions had high 

percentage of households with pit latrines (75.95% and 83.33% in eastern and northern region 

respectively). However, the 20.86% of households without pit latrines is much higher than the 

10% reported by UBOS (2010) for the rural areas. Sensitisation should be done to inform 

people about the health dangers of not having a pit latrine and the advantage of having one.  
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Table 2.11: Housing conditions for pearl millet farmers 

Districts 

Type of house Type of wall 
Type of roofing 

materials 

Type of floor 

materials 
Number of rooms Presence of pit latrine 

Temporary Permanent 
Semi-

permanent 

Mud and 

wattle 
Bricks Grass 

Iron 

sheets 

Mud/cow 

dung 
Cement 1 2 3 4+ yes no 

Katakwi 27.34 0.72 0.00 20.86 7.19 27.34 0.72 27.34 0.72 27 1 0 1 17.99 10.07 

Kumi 20.14 5.76 2.88 14.39 14.39 20.86 7.91 21.58 7.19 19 2 4 3 25.18 3.6 

Kitgum 20.14 2.88 4.32 12.95 14.39 19.42 7.91 21.58 5.76 8 8 6 6 22.3 5.04 

Lamwo 15.83 0.00 0.00 11.51 4.32 15.83 0.00 15.83 0.00 3 7 4 1 13.67 2.16 

%total  83.45 9.35 7.19 59.71 40.29 83.45 16.55 86.33 13.67 57 18 14 11 79.14 20.86 
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Fig 2.2: Typical homestead of pearl millet farmers 
 

2.7 Economic activities of the household members 

Economic activities are important in determining technology adoption. For example off-farm and 

non-farm income provides additional cash for purchasing new technology requirements 

(Namara et al., 2005). Namara et al. (2005) still reported that the other income sources may 

also negatively affect adoption of agricultural technologies because agriculture then ceases to 

be a major source of income. Considering the main economic activity as being one that takes 

most of the farmers’ time of the day, it was observed that farming (51.50%) was the lead 

economic activity for heads of households in the surveyed districts (Table 2.12). The farming 

activities included crop production and livestock rearing. This is lower than the national figure of 

70% of rural people being employed in agriculture (UBOS, 2010). However, at household level 

the household chores ranked first among the economic activities followed by farming and 

studying respectively (Table 2.13). Results in Table 2.13 further show that 11.01% of the 

household members did not participate in any economic activity due to old age, being too young 

or because of sickness. It is still observed that 64.45% of the household members did not 

contribute directly to household income but depended on the 35.55% who had a direct income. 

The dependants include those studying, those involved in household chores and those who 

could not contribute to household income.  
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Table 2.12: Economic activities for heads of households 

Districts 

%household response about economic activities for head of households 

Farming (crop + 

livestock) 

Household 

chores 

Retail 

business Brewing Teacher 

Brick 

making 

Carpentry/metal 

fabrication 

Building/co

nstruction 

Casual 

labour on-

farm Driver 

Katakwi 14.66 8.65 2.26 1.50 1.13 0.75 0.00 0.00 0.00 0.00 

Kumi 15.04 11.28 3.01 0.00 0.00 0.38 0.00 0.00 0.38 0.00 

Kitgum 13.53 5.26 1.50 1.13 1.13 0.38 1.13 0.75 0.38 0.75 

Lamwo 8.27 4.51 0.00 0.00 0.00 0.38 0.75 0.75 0.38 0.00 

Total percent 51.50 29.70 6.77 2.63 2.26 1.88 1.88 1.50 1.13 0.75 

 
 

Table 2.13: Economic activities of household members  

Districts 

Percentage household response about economic activities Dependence 

House

hold 

chores 

Farmi

ng  

Study

ing  

Cann

ot 

work 

Retail 

busin

ess 

Form

al 

work  

Brick 

makin

g 

Brewi

ng Crafting 

On-Farm 

casual 

labour  

Building/

construc

tion Driver 

Direct 

income 

source Dependent 

Katakwi 8.45 9.43 5.56 3.16 0.87 0.49 0.33 0.27 0.05 0.05 0.00 0.00 11.50 17.18 

Kumi 10.91 8.67 6.43 3.60 0.93 0.22 0.11 0.00 0.00 0.22 0.00 0.00 10.14 20.94 

Kitgum 8.34 6.92 7.42 2.62 0.93 0.49 0.22 0.33 0.49 0.16 0.22 0.11 9.87 18.38 

Lamwo 3.98 3.82 2.34 1.64 0.00 0.00 0.05 0.00 0.05 0.00 0.11 0.00 4.03 7.96 

Total 

percent 31.68 28.84 21.76 11.01 2.73 1.20 0.71 0.60 0.60 0.44 0.33 0.11 35.55 64.45 
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2.8 Household food security situation 

A household is food secure when it has access to adequate food needed for a healthy life for all 

its members (adequate in terms of quality, quantity, safety and cultural acceptability); and when 

it is not at risk of losing such access. However, in this study emphasis was put on the aspect of 

food quantity and availability. This is based on Bahiigwa’s (1999) findings that households in 

Uganda were considered to be food secure if they had enough to eat at all times in terms of 

availability and quantity. Bahiigwa (1999) further reported that to the farmers in the rural 

households food quality was a secondary aspect of food security. Thus questions were asked 

about food availability, quantity, meals eaten daily, shortage and causes, coping strategies and 

whether pearl millet was an important food security crop. 

 

2.8.1 Food availability in households  

Respondents were asked whether their households faced fluctuations of food availability and if 

they suffered from food shortage. It was observed that majority (60%) of the respondents had 

an improvement in food availability while 23.57% of the households indicated reduced food 

availability and 16.43% noticed no change (Table 2.14). Results in Table 2.14 further show 

majority indicating an increase in food quantity in their households. However, a large 

percentage (43.21%) of farmers talked of a reduction in food quantity in their households. This 

implies that much as food availability increased, the quantity may have actually reduced; 

predisposing households to the ‘quantity’ type of food insecurity. Results in Fig 2.3 confirm this, 

as majority (74.29%) of the households responded having faced food shortage in their 

households.  The pattern was the same across all districts except Lamwo. Fig 2.3 results may 

also imply that respondents exaggerated having an improvement in food situation. This is 

further confirmed by results in Fig 2.4 which shows that majority (48.09%) of the households 

could afford only one meal in a day and only 18.03% had three meals in a day. Results further 

show that having only one meal daily was more pronounced in the eastern region especially 

Katakwi district while in the northern region Kitgum district had more households having only 

one meal daily. Generally results point to households both in the eastern and northern region 

being food insecure in term of availability and quantity. Due to the proof of food shortage 

indicated in Fig 2.3, respondents identified possible causes of food shortage (Table 2.15) and 

coping strategies during food scarcity (Table 2.16).   
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Table 2.14: Household responses about changes in food availability and quantity 

Districts 

Changes in household food 

availability 

 

Changes in household food quantity 

Improved Declined No change   

Quantity of food 

 increased 

Quantity of 

food reduced 

Katakwi 15.71 5.00 7.14 

 

13.21 14.64 

Kumi 23.57 2.14 3.57 

 

17.50 11.79 

Kitgum 11.43 12.14 3.57 

 

14.64 12.50 

Lamwo 9.29 4.29 2.14 

 

11.43 4.29 

Total percent 60.00 23.57 16.43   56.79 43.21 

 
 
 

 
Fig 2.3: Household response about experiencing food shortage  
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Fig 2.4: Household response about number of meals eaten per day 

 

2.8.2 Causes of food shortage and coping strategies 

As indicated in Table 2.15, the causes of food shortage in households identified by farmers 

were; drought, crop insect pests and diseases, lack of improved planting materials, low soil 

fertility, lack of off-farm income, floods and lack of enough land. Drought, insect pests and 

diseases and lack of improved planting materials were respectively ranked as the first, second 

and third cause of food insecurity. Still observed from Table 2.15 poor soil fertility, lack of off-

farm income, floods and lack of enough land were also significant contributors to food shortage 

in households of pearl millet growers. Sickness of household members and labour shortage to a 

lesser extent were reported as being other causes of food shortage. In addition, possible coping 

strategies adopted during food shortage were; buying food as the most important followed by 

working for food and visiting food-secure relatives. Borrowing food, reducing number of meals 

and planting early to avoid drought were also identified by farmers as being important coping 

strategies to avoid food scarcity (Table 2.16).   

 
 
 

14.21 
11.48 

14.21 

8.20 

48.09 

0.00

10.00

20.00

30.00

40.00

50.00

60.00

katakwi kumi kitgum lamwo total percent

%
h
o
u
s
e
h
o
ld

 r
e
s
p
o
n
s
e
 a

b
o
u
t 

n
u
m

b
e
r 

o
f 

m
e
a
ls

 
e
a
te

n
 i
n
 a

 d
a
y 

Districts 

one meal daily

two meals daily

three meals daily



21 

 

Table 2.15: Causes of food shortage in households 

Districts 

Drought 

Plant 

pests and 

diseases 

Lack of 

planting 

materials 

Poor 

soils 

Lack of off-

farm income 

Land 

shortage Floods Weeds 

Sickness of 

household 

members 

Labour 

shortage for 

cultivation 

Katakwi 22.76 3.25 1.63 1.63 0.00 0.00 4.07 0.00 0.00 0.81 

Kumi 15.45 0.81 4.07 0.81 0.81 2.44 0.00 0.00 1.63 0.00 

Kitgum 7.32 4.88 4.07 7.32 3.25 1.63 0.00 4.07 0.81 0.81 

Lamwo 4.07 2.44 0.00 0.00 1.63 0.81 0.00 0.00 0.81 0.00 

Total percent 49.59 11.38 9.76 9.76 5.69 4.88 4.07 4.07 3.25 1.63 

 
 
Table 2.16: Coping strategies during food shortage 

Districts 
Buy food 

Work 
for that 

food 

Visiting food 
secure 

relatives  
Borrowing 

food 

Reduce daily 
number of 

meals 

Early planting 
to avoid 
drought 

Rent land 
for food 

production 
Provide off-
farm labour 

Katakwi 8.88 5.33 5.33 3.55 2.96 0.00 0.00 0.00 
Kumi 9.47 2.37 5.92 2.37 2.96 0.59 0.59 0.00 
Kitgum 12.43 6.51 4.14 2.37 2.96 1.78 0.59 0.00 
Lamwo 8.88 4.14 2.37 1.78 0.00 0.59 0.00 1.18 
Total percent 39.64 18.34 17.75 10.06 8.88 2.96 1.18 1.18 
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Section 3 Socioeconomic capital and technology adoption  

In this section socioeconomic empowerment was assessed where pearl millet farmers were 

asked about access to credit, agricultural trainings received, extension visits, sources of 

information and membership in groups or organisations.  

 

3.1.1 Access to credit 

Credit is one of the sources of capital that can be used for investment in agriculture. Kapwong et 

al. (2012) identified access to microcredit to invest in agriculture and agribusiness as the most 

important factor needed to improve livelihood conditions in rural areas. Borrowed money may be 

used to carry out time-bound agricultural activities such as planting, weeding and harvesting 

and thus ease with which it can be received being critically important. Under access to credit 

farmers were asked whether they accessed credit or not, purpose for which credit was sought 

and reasons why they could not access credit. Information was sought about credit sources, 

range of amount normally borrowed, interest rate and payback period.  

 

Generally majority (83.57%) of the households interviewed did not access credit in the last two 

years compared with only 16.43% that received credit (Fig 3.1). The households that did not 

access credit identified absence of credit source in their villages (39.69%) as the main cause 

followed by lack of collateral, high interest rates and there being no need to borrow money 

(Table 3.1). Stringent terms and conditions, not being certain of harvest to pay back, fear to lose 

assets due to failure to pay back and lack of information about credit were among the other 

reasons for not accessing credit (Table 3.1). Mpiira et al. (2013) also reported lack of 

information, high interest rates, and fears as some of the reasons for not accessing credit in 

Uganda.  

 

However, the trend varied slightly at regional level where in the northern region lack of collateral 

to offer as security and there being no need to borrow were the most important reasons for not 

accessing credit but in the east absence of credit source in the village and high interest rates 

were the most important reasons for not accessing credit to fund agricultural activities. While 

lack of collateral was the most important reason for not accessing credit in Kitgum district, 

farmers in Lamwo district expressed there being no need to access credit as the most important 

reason for not accessing credit.  



23 

 

 
Fig 3.1: Household response about access to financial credit  
 

 

Table 3.1: Reasons for not accessing financial credit 

Districts 

Absence of 

credit 

source in 

village 

Lack of 

collateral 

High 

interest 

rates 

No 

need 

Stringent 

terms and 

conditions 

Not 

uncertain 

of 

harvest 

Fears 

losing 

assets 

Lack of 

information 

where to 

get credit 

Katakwi 18.32 0.76 6.11 0.76 0.00 0.00 0.76 0.00 

Kumi 16.79 0.76 6.11 0.76 0.00 0.76 0.76 0.76 

Kitgum 0.00 9.92 0.76 4.58 5.60 5.34 2.29 0.00 

Lamwo 4.58 3.05 0.00 6.11 2.40 1.53 0.76 0.00 

Total 

percent 
39.69 14.50 12.98 12.21 8.00 7.63 4.58 0.76 

 

 
3.1.2 Sources of financial credit 

The most important sources of credit for financing agricultural activities were generally informal 

low-capital organisations or groups operating as village banks (Table 3.2). These were followed 

by the relatively well organised non-governmental organisations and large banks like Centenary 

Bank. However, the banks in Kumi and Kitgum districts are near urban areas. This may imply 

that the formal credit sources operate within or near town areas; further confirming there being 

no credit facilities in rural areas as a major reason for not accessing financial credit.    
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Table 3.2: Sources of credit 

Districts Village banks BRAC SACCO Centenary Bank 

Katakwi 19.05 0.00 0.00 4.76 

Kumi 19.05 4.76 9.52 0.00 

Kitgum 9.52 14.29 4.76 9.52 

Lamwo 4.76 0.00 0.00 0.00 

Total percent 52.38 19.05 14.29 14.29 

 

 
3.1.3 Reasons for accessing financial credit and related transactions 

Reasons for accessing credit included paying for labour for on-farm activities, paying school 

fees, financing businesses and purchase of livestock as the most important although paying for 

medical bills and construction were also mentioned (Table 3.3). Most of the activities for which 

credit was sought were short term, which were mainly season based. This may justify why the 

majority of the pearl millet farmers borrowed small amounts of money in the range Ugx 20000-

200000 (<USD 100) (Table 3.4) and paid back within three months at mainly 10% interest rate 

(Table 3.5).  

 
Table 3.3: Reasons for accessing credit 

Regions 

Labour for 

farming 

activities 

Pay 

school 

fees 

Finance 

business 

activities 

Purchase 

livestock 

Medical 

bills 

payment Construction 

Eastern 27.00 5.25 3.33 0.00 4.00 0.00 

Northern 18.00 2.00 2.00 5.00 0.00 2.00 

Total percent 45.45 7.02 5.26 5.26 3.51 2.00 

 
 
Table 3.4: Percentage response and range of amount of money borrowed by region 

Regions 
amount of money borrowed (‘000’) 

20-100 100-200 250-300 400+ 

 Eastern 16.00 21.00 9.00 14.00 
Northern 16.00 21.00 5.00 0.00 
Total percentage 32.00 41.00 14.00 14.00 

 
 
Table 3.5: Interest rate per month and payback period  
Percentage by 
regions 

Interest rate per month Payback period (months) 

1-10 10-20 20-30 1-3 4-6 7-9 10-12 

Eastern 40.76 4.31 9.09 40.91 0.00 0.00 13.64 
Northern 36.51 9.33 0.00 31.82 9.09 4.55 0.00 
Grand percentage 77.27 13.64 9.09 72.73 9.09 4.55 13.64 



25 

 

3.2 Access to agricultural training  

3.2.1 Participation in selected agricultural training 

Agricultural training is one of the processes of empowering rural farmers to operate profitably. 

Almost half (49%) of the households had received some training (Fig 3.2). However, more 

farmers in the northern region were trained than those in the eastern region.  In addition results 

in Fig 3.3 show that those trained were either heads of households or spouses. The results also 

show that more heads of households were trained than the spouses. Since majority (Table 2.3) 

of the heads of households was that of men, it implies that most participants in the agricultural 

trainings were men and very few women. This is expected especially when trainings are held at 

time when women are involved in on-farm activities like weeding, harvesting or threshing. 

 

 
Fig 3.2: Response about access to agricultural training 
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Fig 3.3: Response about heads of households and spouses who accessed to agricultural 

training 

 

3.2.2 Types of trainings received and training organisations   

Trainings related to modern agriculture were the most common that the pearl millet farmers 

received followed by marketing, vegetable production, pest and disease control and livestock 

rearing (Table 3.6). Trainings related to modern agriculture included row planting and proper 

spacing, agronomy of new varieties, vegetable production, proper harvesting and post-harvest 

technologies. Other trainings not indicated in Table 3.6 were record keeping, savings and credit, 

enterprise selection and agro-forestry. These were short term trainings taking up to only two 

days (Table 3.7); with NAADS and NGOs being the lead trainers (Table 3.8). Among the NGOs, 

LWF was the most frequent trainer while others included IRC, TEDO, BRAC, URCS, A2N, 

World Vision Uganda and UNAFFE. NAADS was the most prominent government-aided 

organisation that frequently offered agricultural trainings and to a lesser extent NARO.   
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Table 3.6: Types of training received by household members 

Districts 
Modern  

agriculture 
Marketing 

Pests 

control 

Training of 

trainers (TOT) 

Livestock 

rearing 

Katakwi 16.67 0.00 3.70 1.85 0.00 

Kumi 18.52 0.00 0.00 0.00 0.00 

Kitgum 25.93 1.85 0.00 1.85 1.85 

Lamwo 22.22 3.70 0.00 0.00 1.85 

Total percent 83.33 5.56 3.70 3.70 3.70 

 

Table 3.7: Duration of trainings 

Districts 
Duration of trainings in days 

1 2 3 4 5 6-10 12-21 

Katakwi 5 3 0 0 1 2 1 
Kumi 5 7 0 0 0 1 0 

Kitgum 3 8 4 2 0 1 2 

Lamwo 6 7 4 1 2 0 0 
Total frequency 19 25 8 3 3 4 3 

 

Table 3.8: Major organisations that trained the pearl millet farmers 

Districts 
Frequency of occurrence of organisations that trained respondents 

NAADS NGOs NARO 

Katakwi 2 19 0 
Kumi 8 2 2 
Kitgum 12 6 0 
Lamwo 12 7 0 
Total frequency 34 34 2 

 

 

3.2.3 Technology adoption for selected enterprises  

Respondents were asked if they applied the knowledge acquired from the training sessions they 

attended and majority (82.61%) showed a positive response to applying the skills learnt while a 

few (17.39%) did not apply the skills learnt (Fig 3.4). Reasons advanced for failing to use the 

skills included; being trained off-season, lack of materials needed to apply the skills, strict terms 

and having no time to apply the knowledge acquired. 

 

The high level of adoption reported by the trained pearl millet farmers may be due to the type of 

enterprises targeted by the trainers. Farmers received training in modern technologies for 

production of ground nuts, vegetables, cassava, beans, maize and to a lesser extent pearl millet 

(Table 3.9). Ground nuts and cassava were ranked first and third respectively in terms of 

importance. Unfortunately farmers were not trained in modern sesame technologies yet the crop 

ranked second in terms of importance. The crops in which trainings were received were ranked 

as high priority by the farmers in the eastern and northern regions for food and income 

generation. Farmers were also trained in production of common beans in the north but not in the 
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east still because beans are an important food crop mainly in the north. However some farmers 

received pearl millet trainings in the eastern region mainly because it is an important cash crop 

in that region. 

 

 
Fig 3.4:  Household response about technology adoption  
 
 
Technologies adopted (Table 3.10) were related to the enterprises affected by the training and 

the crops commonly grown in the pearl millet cropping system. The technologies adopted were 

related to agronomy of the most important crops and testing of new varieties of the favourite 

crops. This shows that the adoption rate was also based on the crop importance as long as the 

factors in Table 3.11 are fulfilled. Reasons for success were; using the technology as 

recommended (91.30%) and planting at the right time (9.70%) while reasons for failure of 

technology success were drought (37.50%), being labour intensive (37.50%) and farmers being 

used to old technology (laggards) (25.00%). 
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Table 3.9: Enterprises affected by training 

Districts 

Frequencies of enterprises for which technology was adopted after training 

Ground 

nuts 
Cassava Vegetables Beans Maize 

Pearl 

millet 
Livestock Sorghum 

Other oil 

crops 
Trees Rice 

Finger 

millet 
Oranges 

Katakwi 7 3 6 0 0 1 0 1 0 1 1 0 0 

Kumi 9 4 5 0 2 2 0 0 1 1 0 1 0 

Kitgum 6 8 0 2 2 1 2 1 0 0 0 1 2 

Lamwo 10 3 2 4 1 0 2 1 2 0 1 0 0 

Total 

frequency 
32 18 13 6 5 4 4 3 3 2 2 2 2 

 
 
Table 3.10: Technologies adopted and response about success 

Technologies adopted  Percentage 
Percentage response for success or not 

Yes No 

Agronomy of important crops  67.65 45.45 21.21 

Testing of new varieties 11.77 12.12 0.00 

Tree plating 5.88 3.03 3.03 

Spraying against pests 5.88 6.06 0.00 

Animal traction 2.94 3.03 0.00 

Vegetable production 2.94 3.03 0.00 

Piggery management 2.94 3.03 0.00 

Total percent 100 75.76 24.24 
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Table 3.11: Factors considered for technology adoption  

Factors 
Percentage 

response 

Availability of necessary inputs 36.43 

Market demand/should be marketable 15.71 

Affordability 12.86 

Adaptability 7.86 

Yielding ability and maturity period 6.42 

Resistance to diseases 5.00 

Duration of learning technology 4.29 

Ease to implement 2.86 

Sustainability 2.86 

Cultural  acceptance  2.86 

Demonstration 1.43 

Availability of trainers 0.71 

Being used as food 0.71 

 

3.2.4 Access to extension services for selected agricultural activities 

Access to extension services is one way of ensuring that the farmers appropriately implement 

the skills acquired from the agricultural trainings. Activities where extension services were 

received included proper planting, thinning/proper crop spacing, harvesting, crop and animal 

pest and disease control, new crop varieties, soil and water conservation, food storage, 

marketing and processing, market prices for produce and inputs, and climatic/weather 

conditions. The access to extension services was measured in terms of frequency of visits of by 

both the NGOs and government extension agents. The frequency was coded as 1) regular visits 

for up to 4 visits and more (4+), 2) irregular visits from 1 to 3 visits and 3) no visit where the 

farmers did not receive any extension visit in the last two years.   

 

Results show that generally majority of the farmers (more than 70%) did not receive any 

extension advise in 2010 and 2011 for the selected agricultural activities while a few received 

irregular visits from both the NGOs and the government agencies (Table 3.12 and Table 3.13). 

This implies that normally after training the farmers there is no follow up to ensure that farmers 

correctly implement the skills acquired. Surprising, the percentage for ‘no visit’ (Fig. 3.5) was 

higher for the NGOs than that of the government agencies for all the selected activities yet the 

NGOs provided more trainings than the government aided institutions. This may imply that the 

NGOs, after spending a lot of resources in training, do not provide any support in form of 

extension advice. It further shows that government supported agencies provided more 

extension advise to the pearl millet farmers than the private NGOs; which is further corroborated 
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by government agencies performing better than the NGOs in both the irregular and regular 

categories of extension visits. However, this differs from Bashasha et al. (2011) findings that 

NGOs improved extension service delivery in the respective areas where they operated.  

 

 
Fig 3.5: Comparison of frequency of extension visits by Government and NGO agencies for 
selected activities
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Table 3.12: Visits by extension agents for selected pre-harvest activities 

Selected pre-harvest agronomic activities 

Districts 

Extension visits by Gov't  
 

 Extension visits by NGOs  

Regular 
visits (4+ 
times) in 
2010 and 

2011 

Irregular 
(1-3 

times) in 
2010 and 

2011 

No visit in 
2010 and 

2011 

  

Regular 
visits (4+ 
times) in 

2010 
and 

2011 

Irregular 
(1-3 times) 

in 2010 
and 2011 

No visit in 
2010 and 

2011 

Planting 

Katakwi 1.46 4.38 21.9  0 3.68 24.26 

Kumi 2.92 7.3 18.25  0 0 28.68 

Kitgum 2.19 2.19 23.36  1.47 5.15 20.59 

Lamwo 0 5.11 10.95  1.47 2.94 11.76 

Total percent 6.57 18.98 74.45 

 

2.94 11.76 85.29 

Thinning/proper plant spacing 

Katakwi 0 5.04 23.02  2.16 2.88 23.02 

Kumi 2.88 4.32 21.58  0 0 28.78 

Kitgum 0 2.16 25.18  0.72 1.44 25.18 

Lamwo 0 5.04 10.79  0 2.88 12.95 

Total percent 2.88 16.55 80.58 

 

2.88 7.19 89.93 

Harvesting 

Katakwi 2.17 4.35 21.74  0.72 3.6 23.74 

Kumi 3.62 4.35 20.29  0 0 28.78 

Kitgum 1.45 1.45 24.64  2.88 2.88 21.58 

Lamwo 0 4.35 11.59  0.72 2.88 12.23 

Total percent 7.25 14.49 78.26 

 

4.32 9.35 86.33 

Proper food storage 

 Katakwi 0.72 5.04 22.3  2.88 23.74 23.02 

Kumi 2.88 5.04 20.86  0 28.78 28.78 

Kitgum 0 2.16 25.18  1.44 25.18 25.9 

Lamwo 0 2.88 12.95  2.16 13.67 13.67 

Total percent 3.6 15.11 81.29 

 

6.47 91.37 91.37 

Soil and water conservation 

Katakwi 0.72 4.32 23.02  2.16 2.88 23.02 

Kumi 2.88 5.76 20.14  0 0 28.78 

Kitgum 0 1.44 25.9  0 1.44 25.9 

Lamwo 0 2.88 12.95  0 2.16 13.67 

Total percent  3.6 14.39 82.01   2.16 6.47 91.37 
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Table 3.13: Visits by extension agents for selected post-harvest activities 

Selected post-harvest agronomic activities 

Districts 

 Extension visits by Gov't  
 

 Extension visits by NGOs  

Regular 
visits (4+ 
times) in 
2010 and 

2011 

Irregular 
(1-3 

times)in 
2010 and 

2011 

No visit in 
2010 and 

2011 
  

Regular 
visits (4+ 
times) in 
2010 and 

2011 

Irregular (1-3 
times) in 
2010 and 

2011 

No visit 
in 2010 

and 
2011 

Crop pest and disease control 

Katakwi 2.16 4.32 21.58  0.72 2.88 24.46 

Kumi 2.88 5.76 20.14  0.00 0.00 28.78 

Kitgum 0.72 1.44 25.18  0.72 2.16 24.46 

Lamwo 0.00 2.88 12.95  0.00 2.16 13.67 

Total percent  5.76 14.39 79.86 

 

1.44 7.19 91.37 

New crop varieties 

Katakwi 0.00 5.04 23.02  1.44 2.16 24.46 

Kumi 1.44 5.76 21.58  0.00 0.00 28.78 

Kitgum 2.16 1.44 23.74  0.00 1.44 25.9 

Lamwo 0.00 2.16 13.67  0.00 2.16 13.67 

Total percent  3.60 14.39 82.01 

 

1.44 5.76 92.81 

Input prices  

Katakwi 0.72 4.32 23.02  0.72 2.88 24.46 

Kumi 1.44 5.04 22.30  0.00 0.00 28.78 

Kitgum 1.44 1.44 24.46  0.00 0.00 27.34 

Lamwo 0.00 2.16 13.67  0.00 2.16 13.67 

Total percent  3.60 12.95 83.45 

 

0.72 5.04 94.24 

Output /produce prices  

Katakwi 1.45 4.35 21.74  2.17 2.17 23.19 

Kumi 3.62 5.07 20.29  0.00 0.00 28.99 

Kitgum 0.72 1.45 25.36  0.72 0.72 26.09 

Lamwo 0.00 2.17 13.77  0.00 2.17 13.77 

Total percent 5.80 13.04 81.16 

 

2.90 5.07 92.03 

Weather/climatic conditions 

Katakwi 1.45 4.35 21.74  0.72 2.9 23.91 

Kumi 0.00 4.35 21.74  0.00 0.00 28.99 

Kitgum 0.00 1.45 26.09  0.00 0.00 27.54 

Lamwo 0.00 2.17 13.77  0.00 2.17 13.77 

Total percent  4.35 12.32 83.33   0.72 5.07 94.20 
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3.2.5 Sources of information for selected agricultural activities 

Sources of information were sought for farmer-selected agricultural activities like planting 

(sowing methods, planting depths, when to plant), thinning/proper plant spacing, harvesting 

(when and how), proper food storage, soil and water conservation, weather/climatic forecast, 

input and output/produce prices, processing and marketing, crop pest and disease control and 

new crop varieties. Results (Fig 3.6) indicate that much as there were various sources of 

information, a great number (22.48%) of the pearl millet farmers did not access any agricultural-

related information. However, those who accessed information did that mainly through radio 

(31.41%). This is contrary in other pearl millet growing areas. For example, in India majority of 

the farmers accessed agricultural information from fellow farmers and neighbours (Asare-Marfo 

et al., 2010) but these were secondary in Uganda. Other sources of significant importance were 

friends or neighbours, extension agents, NGOs, training workshops, farmer field schools and 

farmers’ field days. There was no major difference in the sources of information for the selected 

agricultural aspects at district level (Appendix) although upcoming sources of information (not in 

graph) included mobile phones, Local Council officials, newspapers and agro-produce buyers.   

 

 
Fig 3.6: Common sources of agricultural information 
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3.3 Group dynamics 

3.3.1 Membership in organisations or social groups and their main activities 

Studies have shown that collective action has been important in poverty reduction in rural 

communities due to increased access to services (Kapwong et al., 2012). The result is improved 

productive capacity which transforms into human development and poverty reduction (World 

Bank, 2004). More than fifty percent (58.57%) of the households had at least an individual who 

was a member of a local social group when compared with 41.43% households that had no 

member involved in any group or organisation dynamics (Fig 3.7). This shows that many of the 

pearl millet farmers may be aware of the value of being members of groups/organisations as a 

social capital. Results (Table 3.14) show that the heads of households were the most active 

members involved in group activities followed by the spouses and lastly other members. 

However, most of the pearl millet farmers involved in group activities had no leadership roles 

followed by a few being chairpersons and general secretaries (Table 3.15); implying that there is 

need to train farmers about leadership. Results in Table 3.16 show that most farmers were 

involved in mutual support and labour provision groups. In addition, most members did not pay 

any registration or annual fee to join the mutual support groups (Table 3.17); implying that most 

of the farmers are involved in groups where they have no financial obligation for adherence.  

 

 
Fig 3.7: Household involvement in social organisations or groups 
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Table 3.14: Group membership by categories of household members 

Districts 

Household members in groups 

Household 

head 
Spouse Other members 

Katakwi 11 8 1 

Kumi 10 7 4 

Kitgum 16 4 2 

Lamwo 16 2 0 

Total number of group members 53 21 7 

 
 
Table 3.15: Role of household members in groups 

Districts 

Role of household members in groups 

Ordinary 

members Chairpersons 

General 

secretary 

Finance 

secretary 

Information 

secretary 

Vice 

chairperson 

 Katakwi 16 3 0 1 0 1  

Kumi 10 3 4 3 1 0  

Kitgum 7 3 3 1 2 1  

Lamwo 5 6 4 1 1 1  

Total number of 

members  38 15 11 6 4 3 

  
 
Table 3.16: Group main activities 

Districts 

Group main activities  

Merry go 

round/savings 

Group 

farming 

Agric. 

labour 

provision 

Produce 

marketing 

Animal 

husbandry 

Seed 

production 

Stone 

quarrying 

Katakwi 11 5 1 3 0 0 0 

Kumi 11 5 1 3 1 0 0 

Kitgum 3 3 8 1 3 2 1 

Lamwo 1 7 7 1 2 0 0 

Total frequency 26 20 17 8 6 2 1 

 
 
Table 3.17: Registration and annual fee paid for membership  

Districts 

Fee paid for membership in groups 

Registration fee 

 

Annual fee 

0 5000 2000 3000 1000 3500 500 

 

0 1000 2000 3000 500 

Katakwi 6 8 1 2 1 2 0  1 3 1 0 0 

Kumi 3 2 1 0 0 2 0  1 0 2 1 0 

Kitgum 6 3 6 2 1 0 1  12 2 2 2 1 

Lamwo 8 0 2 2 2 0 2  11 1 0 1 1 

Total number of 

members  23 13 10 6 4 4 3 

 

25 6 5 4 2 
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Section 4 Importance and utilisation of pearl millet  

4.1 Importance of pearl millet in terms of cultivation frequency and being food 
security crop 

To establish the importance of pearl millet, farmers were asked how often they planted the crop 

in the last consecutive five years. Results showed that majority (56.02%) of the farmers planted 

pearl millet almost every year. In Table 4.1 it is further observed that farmers in the east had 

grown pearl millet more often than farmers in the north. Reasons advanced for the high 

frequency of pearl millet cultivation included being a food security crop and readily being 

accepted as food.   

 

Table 4.1: Frequency of planting pearl millet  

Districts 
Frequencies pearl millet was planted  in last five years 

1 2 3 4 5 

Katakwi 2.74 7.65 7.80 7.09 2.78 
Kumi 1.37 3.13 12.06 14.18 4.51 
Kitgum 4.10 5.56 4.96 2.48 4.51 
Lamwo 1.03 0.70 3.55 3.90 4.51 
Total percent 9.24 17.04 28.37 27.65 16.31 

 

When asked if pearl millet was an important food security crop majority (97.86%) of the 

households responded  ‘yes’ against only 2.2% who indicated ‘no’ (Fig 4.1). Results in Table 4.2 

show that ‘easily being sold to buy preferred food’ and ‘being readily accepted for food’ were the 

most important reasons why the cereal was an important food security crop. However, the first 

reason was more important in the eastern region (29.72%); where the crop was mainly 

produced as a source of income. Having a ‘high multiplier effect’ when eaten, lack of market and 

being nutritious were important in the northern region where the crop was mainly grown for food. 

Contrary, reasons why pearl millet should not be promoted as food security crop included; low 

yielding, unstable prices at market and the fact that it could not readily be eaten unless mixed 

with other foodstuffs like cassava flour or tamarind. However, these reasons were given by 

respondents in Kumi where the crop is generally not eaten as food but primarily sold.    
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Fig 4.1: Pearl millet as a food security crop 
 
 
Table 4.2: Reasons for pearl millet being a food security crop 

Districts 
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mark

et 

High 
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ng 

Tolerant 
to 
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intensive 
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when no 

other food 
is 

available  

Katakwi 12.74 8.96 0.00 0.00 1.42 0.47 0.47 0.00 0.94 0.00 
Kumi 16.98 3.30 0.94 1.42 0.00 0.94 0.47 0.00 0.47 0.00 
Kitgum 3.77 9.91 5.19 5.66 1.42 2.83 1.89 1.42 0.00 0.94 
Lamwo 2.36 3.77 2.83 1.88 2.83 1.42 1.42 0.47 0.00 0.47 
Total 
percent 

35.85 25.94 8.96 8.96 5.66 5.66 4.25 1.89 1.42 1.42 

 
 

4.2 Importance of pearl millet relative to other crops 

The pearl millet cropping system comprised of crops grown by the farmers in categories of 

cereals, legumes, oil and fibre crops. The crops were grown for several reasons, the first being 

food followed by income (Table 4.3). The other reasons for growing the crops were mainly trait-

based such as high yielding, early maturity, drought tolerance, adaptability and resistance to 

insect pests and diseases. This implies that yield per se may not be the most important trait to 

the farmers but yield stability to get what is enough to feed their families. Thus technologies 

targeting crops which are not readily accepted as food may not easily be adopted. Sorghum 

was mainly grown for food while pearl millet and ground nuts were grown mainly for food and 
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done (Table 4.4). Groundnuts were ranked first followed by sesame and cassava respectively. 

Pearl millet was ranked fourth and the fifth was sorghum. Surprisingly sesame ranked high 

mainly because it has high market demand and an ingredient in almost all types of local food 

dishes. Maize ranked low may be because it is not among the staple foods of most communities 

in study area. Ranking the crops based mainly on food and income looked unique for most 

crops that is why farmers were asked if there has been any change in the preference and if 

change is expected.  

 

Table 4.3 Crops commonly grown and reasons why they were grown 

Crops 

main reasons why the crop is grown 

Food income 
high 

yielding 
early 

maturity 
drought 
tolerant 

available 
ready 

market 

adapted 
to area 

Resistant to 
pests and 
diseases 

Sorghum 6.54 3.00 0.96 0.32 1.18 0.32 0.75 0.21 
Pearl millet 5.79 5.14 0.86 1.71 0.75 0.54 2.89 0.11 
Groundnuts 5.14 3.75 2.68 1.07 1.82 0.75 0.43 0.11 
Cassava 4.50 2.04 1.39 0.86 0.43 0.21 0.43 0.43 
Finger millet 3.64 2.04 0.86 1.18 1.07 0.00 0.21 0.21 
Green gram 2.47 1.93 0.32 0.00 0.11 0.32 0.21 0.00 
Sesame 2.14 2.25 0.43 0.54 0.00 0.11 0.11 0.00 
Maize 2.04 0.86 0.75 0.75 0.11 0.11 0.43 0.11 
Sweet 
potatoes 1.71 2.36 1.50 0.54 0.32 0.11 0.54 0.11 
Field peas 1.50 1.39 0.21 0.21 0.21 0.21 0.32 0.11 
Cow peas 1.07 0.54 0.11 0.11 0.11 0.11 0.11 0.00 
Beans 0.54 0.32 0.00 0.00 0.00 0.00 0.00 0.00 
Cotton 0.00 0.96 0.00 0.00 0.00 0.00 0.21 0.00 
Pigeon peas 0.32 0.32 0.00 0.00 0.00 0.00 0.11 0.00 
Rice 0.11 0.43 0.11 0.00 0.00 0.21 0.00 0.00 
Sun flower 0.21 0.00 0.00 0.00 0.00 0.00 0.11 0.00 
Total percent 37.73 27.33 10.18 7.29 6.11 3.00 6.86 1.39 

 

Table 4.4: Ranking of most important crops 
Crops Percent Rank 

Groundnuts 26.59 1 
Sesame 18.24 2 
Cassava 16.82 3 
Pearl millet 9.47 4 
Sorghum 9.10 5 
Maize 8.65 6 
Finger millet 4.99 7 
Green gram 3.24 8 
Sweet potatoes 2.88 9 
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4.3 Changes in crop value and reasons for the changes 

Majority of the farmers (70.6%) indicated an increase in change in rank for the common crops 

while 81.4% expect an increase in change in the crop rank (Fig 4.2) if the forces of change in 

Fig 4.3 were considered. In addition, results in Fig 4.2 show that some farmers did not notice 

any change in the crop rank and do not expect any whereas some farmers noticed a decrease 

and expect a change in the rank of the crops commonly grown. A few farmers could not tell 

which direction the rank took or will take.  

 

The first reason advanced for the changes in crop rank was palatability preference (Fig 4.3). 

Some crops lost the preferred tastes and were ranked low by farmers. Fig 4.3 results further 

show source of income and marketability of the crops as the other causes of change in the crop 

rank in the last five years. Other factors were labour availability, being food security crop and 

yielding ability, increases in family size and yielding ability were also among the causes of 

change in crop rank. 

 

 
Fig 4.2: Perceived change in crop value 

 

Reasons for the expected changes in crop rank did not differ much from those that caused 

change except the order of importance (Fig 4.3). Much as palatability was the most important 

character in determining change in crop importance, source of income, marketability, increase in 

family size, being stable food and drought tolerance may increasingly become more important in 

deciding which crops farmers will grow most. Seed availability and drought tolerance may also 

become important factors. Since the drought conditions have become more common, drought 
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tolerant crops like pearl millet may become more important to farmers; thus breeding for drought 

tolerance and yield stability should be given priority to increase acceptability of some drought 

prone crops in addition to providing markets for farmers’ produce.  

 

 
Fig 4.3: Causes of change in crop rank 
 

4.4 Uses and utilization of pearl millet 

Pearl millet has numerous uses both in developed and developing countries; a reason why 

farmers perpetually grow the cereal. While in developed countries it is grown for forage for 

livestock and an ingredient in the animal feeds (Basavaraj et al., 2010), it is a major food crop 

for the dry zones in many developing countries.  In the developing countries the grain is mainly 

used as food while stover is fed to livestock (Kelley et al., 1996) and also used for building and 

as fuel for cooking (Vetriventhan et al., 2008).  

 

Study results show that in Uganda pearl millet grain was majorly used as food (43.96%), source 

of income and being used in brewing as yeast respectively (Table 4.5). To a lesser extent the 

grain was bartered for other food commodities or fed to poultry while stover was fed to livestock. 

Bartering the grain for other food stuffs is one of the coping strategies for using pearl millet as 

food security crop. Farmers also claimed that pearl millet was strategically grown to control 

striga and to increase honey production. The use of pearl millet to control striga was confirmed 

by there being no striga in the pearl millet fields visited during the survey. To the contrary, many 

respondents indicated that the technology of using pearl millet in brewing was being abandoned 
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because the alcohol made from the millet led to severe headache and hangover. Results in 

Table 4.5 further show that pearl millet was more of a source of income and food in eastern 

region than the north. This implies that importance of pearl millet was region specific. In addition 

no household reported the use of pearl millet stover as building materials or as fuel for cooking 

as is the case in many developing countries.  

 

Table 4.5: Uses of pearl millet in Uganda 

Districts 

%household response about uses and importance of pearl millet 

food Income 

yeast 

for 

brewing 

barter 

trade 

livestock 

stover 

poultry 

feed 

killing 

striga 

honey 

production 

Katakwi 12.82 14.29 3.66 0.00 0.37 0.00 0.00 0.37 

Kumi 8.79 13.55 6.96 0.00 0.37 0.00 0.37 0.00 

Kitgum 13.92 5.13 4.03 1.10 0.00 0.37 0.00 0.00 

Lamwo 8.42 2.56 2.56 0.37 0.00 0.00 0.00 0.00 

Total percent 43.95 35.53 17.21 1.47 0.74 0.37 0.37 0.37 

 

As food, pearl millet is consumed in numerous ways. In India the grain is an ingredient in many 

bakery products like flat bread commonly known as ”roti” while in West Africa pearl millet is 

mainly consumed as soft porridge (gruel) and leavened bread (Davis et al., 2003). On the 

contrary in Uganda whole grain (not decorticated) was pounded in a mortar or ground on a 

stone to make flour (Lubadde et al., 2014). This was then mingled in hot water to make either 

soft porridge or posho (Table 4.6). Whole grain is nutritionally excellent since most of the micro-

nutrients concentrated in the outer layer of the grain are retained (Rai et al., 2008). Results in 

Table 4.6 further show that in the northern region the grains could be consumed when boiled 

(like rice), while in the eastern region flour was mixed with cassava flour and tamarind to make 

posho with a better taste. The results further show that consumption of pearl millet as food was 

district-specific with Katakwi in eastern and Kitgum in northern region as the leading consumers. 

 

Unlike in India, in Uganda and in many African countries, pearl millet has less diverse forms in 

which it is processed and utilised. In India, the grain may be processed by de-hulling, milling, 

malting, blanching, acid or dry heat treated to increase the shelf life. Still in India many 

traditional food products like laddoo, chapati, suhali, bakli, khichri, and marti are made from 

pearl millet. In addition, baked products like chocolate cakes, cookies, biscuits (Singh, 2003) 

and extruded products like sev, sweet vermicelli and superior popped grains (Hadimani et al., 

2001) are made from pearl millet. These technologies could be promoted and adopted in 

Uganda to increase the utilisation value of the cereal.   
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Table 4.6: Percent household response about utilisation of pearl millet as food in Uganda 

Districts 

%household response about ways pearl millet is eaten 

Plain 
posho 

Plain 
porridge 

Grains boiled 
like rice 

Cassava+ 
pearl millet posho 

Pancake 
/bread 

Katakwi 11.93 6.88 2.75 2.75 0.00 
Kumi 7.34 6.88 0.46 1.38 0.00 
Kitgum 12.84 15.60 8.26 0.00 0.92 
Lamwo 8.72 7.80 4.59 0.00 0.92 
Total percent 40.83 37.16 16.06 4.13 1.83 

 

4.5 Unacceptable taste characteristics of pearl millet and coping strategies 

Most farmers (90.00%) had no comment about taste inferiority except a few (10.00%). For those 

who commented indicated bitter taste (76.47%) as the main taste problem followed by the need 

to drink a lot of water after eating the food (Fig 4.4). To manage the unfavourable taste most 

farmers added tamarind when preparing the posho while others mixed pearl millet flour with 

cassava flour yet others did nothing to improve the taste. It is worth noting that the taste 

constraints were mainly indicated by farmers in eastern region where majority grew the crop for 

sale, implying that taste may not be a major constraint to warrant priority for research. The 

inferior taste may be related to the rancid odour developed 7-10 days after milling/grinding due 

to the high levels of lipids which lead to development of fat acidity, lipolytic acidity and 

accumulation of lipid peroxides (Yadav et al., 2012). It is thus advisable to grind what will be 

consumed in less than seven days.   

 

 
Fig 4.4: Response of households about taste constraints  

0.00

10.00

20.00

30.00

40.00

50.00

60.00

70.00

80.00

90.00

swallowing is difficulty
if eaten as grain

dehydration after
eating

inferior/bitter taste%
h
o
u
s
e
h
o
ld

 r
e
s
p
o
n
s
e
 a

b
o
u
t 

ta
s
te

 c
o
n
s
tr

a
in

ts
 

Constraints 

eastern

northern

total percent



44 

 

Section 5 Agronomic characteristics 

5.1 Types of pearl millet varieties planted by farmers in Uganda  

Type of varieties (local, hybrid, OPVs) is important in increasing crop productivity. Hybrids and 

improved open pollinated varieties (OPVs) have proved to out yield the local land races 

(Shakoor and Naeem, 1999). In addition, under optimum growth conditions hybrids yield more 

than the (OPVs). The adoption of hybrids technology has led to increased pearl millet 

productivity in India while in Africa the OPVs are the cause of increased productivity. A 15% 

grain yield increase, with proper choice of parents , has been achieved in landrace based top 

cross hybrids while single cross hybrids give up to 25% higher grain yield than OPVs under 

drought stress (Yadav et al., 2012). In addition, higher yields have been achieved in varieties 

improved for drought tolerance (Vadez et al., 2010). However, in Uganda majority (95.71%) of 

the households responded to planting local varieties while few households planted improved 

varieties (Fig 5.1).  No household indicated planting improved varieties in the northern region 

while in the eastern region Kumi district registered the lowest percentage (0.71%) of households 

that planted improved varieties.  Pearl millet genotypes in northern Uganda and some parts of 

the east (Katakwi) were late maturing land races (maturing within five months) while those in 

Kumi district matured within three months. The most important reason advanced for planting 

local varieties was ‘having no alternative varieties’ (Fig 5.2). The results in Fig 5.2 further show 

that the local varieties also had good attributes like high tillering ability, early maturity, being 

drought tolerant and having spikes that scare birds.   

 

 
Fig. 5.1: Response of households about types of pearl millet varieties grown 
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Fig 5.2: Reasons for planting unimproved local varieties 

 

5.2 Season or time of planting pearl millet  

Proper timing for planting is important in optimising yield especially under unpredictable climatic 

conditions. Drought has been reported to reduce grain and fodder yield of late planted pearl 

millet even under irrigation (Fontaneli et al., 2001; Hancock and Durham, 2010). Winkel et al. 

(1997) observed that drought negatively affected yield components when it sets in 30-60 days 

after emergence. They reported a negative effect on traits like grain yield, number of grains per 

panicle, single grain mass, number of productive tillers and booting time. Effect of insect pests 

and diseases may be pronounced in genotypes that are planted late (Mohamed Ali et al., 2013). 

It is thus advantageous to plant early than late (Deshmukh et al., 2009). However, some farmers 

may intentionally plant late in order to harvest at a time when there is less produce on the 

market in order to sell at premium price (Simtowe et al., 2010).  

 

Basing on the importance planting time on yield, farmers were asked the appropriate season 
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genotypes are grown planting generally starts in October and November and harvesting done in 

January and February. 

  

Table 5.1: Percentage household response about pearl millet planting season and type of 
varieties grown 

Districts  

Planting season   

First season Second season Both seasons 

 Katakwi 3.57 24.29 0.71 

 Kumi 3.57 25.00 0.00 

 Kitgum 0.00 27.14 0.00 

 Lamwo 0.00 15.71 0.00 

 Total percent 7.14 92.14 0.71 

  

The most important reason for planting late in the second season was escape from ergot 

disease which accounted for 76.65% as shown in Fig 5.3. Other reasons were; escape from 

birds, labour availability after planting other crops, land being available after harvesting other 

crops and farmers fetching high prices when selling their harvested grain (Fig 5.3). Ergot 

disease is very severe under too much rain which normally occurs in the first season. Farmers 

also reported severe bird effect during the first rainy season than in the second rains.  

 
Fig 5.3: Reasons for planting in second season 
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5.3 Pearl millet crop production systems   

Crop production systems are important in determining the type of technology adopted and rate 

of nutrient uptake and replenishment in the soils (Namara et al., 2005). Latha and Singh (2003) 

observed that nitrogen and phosphorous uptake was higher in the sole sorghum than sorghum-

pearl millet cropping systems. In addition yield advantage and improvement in soil nutrients 

have been reported in the pearl millet-legume cropping system where cluster, cowpea and 

mung beans were components (Sarr et al., 2008; Singh and Joshi, 1994). Other beneficial 

legumes include; pigeon pea, green gram, soybean, ground nuts (Paraniappan and Sirivaman, 

1996). Unfortunately such cropping systems have not been tested in Uganda for reference.  

 

Two pearl millet crop production systems were identified in the northern and eastern regions of 

Uganda. Almost all households (90.81%) produced pearl millet as a sole crop in both regions 

(Fig 5.4). The sole cropping system was dominant in all the four districts surveyed but more in 

Kumi and Katakwi. In addition some mixed cropping was reported in the northern region 

especially Kitgum district where pearl millet was mixed with sorghum and finger millet (Fig 5.5). 

 

 
Fig 5.4: Household response about cropping systems 
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Fig 5.5: Mixed cropping system of pearl millet, sorghum and finger millet 
 

5.4 Pearl millet planting methods 

Studies have shown that sowing/planting methods affect the pearl millet yield-related traits 

(Bakht et al., 2007). De Gautam and Kaushir (1988) reported that row planting increased pearl 

millet grain yields under rain-fed conditions. In this study broadcasting and row planting were 

the planting methods reported by farmers (Fig 5.6). Broadcasting was the common method of 

planting in both regions (eastern and northern) in Uganda. The same trend was observed in 

districts where majority of the farmers in the northern and the eastern region sowed their pearl 

millet seed by broadcasting. However, broad casting results in uneven plant-to-plant spacing 

which translates into low yield due to reduced number and size of panicles (Soman et al., 1987). 

In addition, it was observed that broadcasting led to seed wastage since farmers planted 

20Kgha-1 instead of the recommended 2-5Kgha-1
 (Reddy Amarender , 2013). Thus farmers 

should adopt planting methods like row planting either on ridges or in furrows to minimise seed 

wastage and to obtain higher yield (Murty et al., 2007).   
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Fig 5.6: Pearl millet planting methods 
 

 

5.5 Productivity and seed rates 

Generally the farmers planted at a seed rate of 20.09Kgha-1 and harvested 658.49Kgha-1 under 

conditions of minimum inputs.  The conditions included; strictly being rain-fed, late planting and 

weeding once. In addition, the crop was affected by ergot, rust, birds and other constraints. 

However, the realised productivity was relatively high compared with 150-200Kgha-1 of grain 

harvested in other developing countries like Namibia (Matanyaire, 1996) or the 400-600Kgha-1 

realised in the Sahelian region (Winkel et al., 1997). Despite the productivity being high in Afica, 

it is low compared with 932Kgha-1 of grain realised in India (Yadav et al., 2012) or the 2000-

3870Kgha-1 realised under favourable conditions (Matanyaire 1996; Murty et al., 2007). Under 

full adoption of hybrids and improved crop management, coupled with favourable climatic 

conditions grain yield potential of up to 5000Kgha-1 has been registered in India. Thus, improved 

technologies like use of hybrids and row planting, at recommended seed rate of 2-5Kgha-1, need 

to be introduced to farmers in Uganda to increase productivity.  
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Section 6 Desirable and undesirable pearl millet traits 

6.1 Traits of pearl millet genotypes grown by farmers 

Pearl millet has various desirable and undesirable traits which determine characteristics of the 

varieties breeders should develop (Ndjeunga and Nelson, 2000). High vigor, early flowering, 

early maturity, plant height, high number of productive tillers, long and thick panicle, bold/large 

grains, high grain and fodder yield are desirable visual-appeal traits (Khairwal et al., 2007a) 

selected for to develop improved varieties like OPVs (Rai et al. 1999). However, the few traits 

that have received much research focus in developing commercial varieties include high grain 

and stover yield, early maturity, resistance to downy mildew, blast, rust and lodging (Yadav et 

al., 2012). Despite being important, the research-focused traits may not necessarily be desired 

by the end-users.  

 

The pearl millet farmers in this study listed, in order of preference, the common traits of the 

pearl millet genotypes currently grown; noting the desirable traits, undesirable traits, and traits to 

be improved or introduced. The genotypes grown by farmers were tall, early maturing, late 

maturing, stay green, high yielding, big grain size, highly tillering, with small grains and strong 

thick stems. Being tall was the most common trait reported by farmers followed by white/grey 

coloured grains (Table 6.1). Results in Table 6.1 further show that most of the traits were 

common in both the northern and eastern regions. However, late maturity, small grain size and 

stay green were mostly reported in the north. Except early maturity and high yield, the other 

traits are typical of local landrace genotypes (Uno, 2005).  

 
When compared with the desirable traits, the common traits of the currently grown pearl millet 

genotypes were almost similar but differed in order of preference. Table 6.2 results show stay 

green, being tall, high tillering ability, high yielding, early maturity and ergot resistance 

respectively, as traits desired by the farmers. The stay green is indirectly a trait associated with 

drought tolerance present in some genotypes mostly grown by farmers in the eastern region. 

Ergot resistance and thick/compact panicles are desirable traits lacking in the genotypes grown 

by farmers while small grain size, thin/small stems and brown seed colour are among the traits 

in currently grown pearl millet which are not mentioned among the desirable traits; an indication 

that these traits may not be desirable. Small-size grains lead to low yield while small/thin stems 

increase susceptibility to lodging.  
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The desirable traits are similar with those preferred by farmers living in drought-prone areas in 

other developing countries but differ in order of preference. In West Africa (Omanya, 2004) and 

Namibia pearl millet farmers consider early maturity as the most desired trait followed by high 

grain yield while grain size and plant height are some of the other important traits (Matanyaire, 

1996). However, in Uganda these desirable traits ranked fifth and fourth respectively while 

tillering ability ranked third. Omanya (2004) also reported that farmers preferred improved 

varieties with long (30-100cm) and compact panicles and high tillering ability in addition to good 

taste and adaptation to drought.  In Eritrea, women ranked grain yield as the most important trait 

followed by downy mildew resistance and then early maturity while men ranked grain yield as 

the third most important trait after drought tolerance and downy mildew resistance (Roden et al., 

2007). This implies that desirable traits were also gender-specific (Weltzien et al. (1995). Apart 

from grain quality traits and early maturity, most of the traits desired by farmers lead to high 

biomass production, a quality that most farmers in Africa desire because they use straw for 

house construction and fuel wood. This is observed in Namibia where farmers have adopted 

new varieties like Okashana1 but still widely grew the local tall genotypes with high tillering 

ability (Uno, 2005).   

 

6.2 Undesirable traits of the cultivated pearl millet  

Pearl millet farmers were asked to indicate the undesirable traits in the genotypes grown. The 

majority of the farmers reported ergot susceptibility as the most undesirable trait followed by 

varieties being short and susceptibility to rust respectively (Table 6.3).  Low tillering ability, late 

maturity and sterile panicles also ranked high among the undesirable traits especially in the 

northern region. 
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Table 6.1: Traits of pearl millet genotypes grown by farmers 

Districts 
Tall 

White/grey 

grain  

Early 

maturity 

Late 

maturing 

Stay 

green 

High 

yielding 

Big 

grains 

High 

tillering  

Small 

grains 

Thin/small 

stems 

Strong/large 

stems 

Brown 

grains 

Katakwi 5.63 2.11 2.82 0.00 4.93 1.06 0.35 1.06 0.00 0.00 0.00 0.35 

Kumi 5.99 2.46 3.17 0.35 3.17 2.82 1.76 1.76 0.35 0.35 0.35 0.70 

Kitgum 7.75 9.15 3.87 4.58 0.00 2.46 3.52 1.41 1.06 1.06 0.35 0.35 

Lamwo 4.23 4.58 1.76 5.28 0.70 2.46 1.41 0.35 1.06 0.35 0.70 0.00 

Total percent 23.59 18.31 11.62 10.21 8.80 8.80 7.04 4.58 2.46 1.76 1.41 1.41 

 
 
Table 6.2: Desirable pearl millet traits 

Districts 
Stay 

green 
Tall High tillering  

High 
yielding 

Early 
maturity 

Ergot 
resistant 

Large/compact 
panicle 

White/grey 
seeds or 
grains 

Big/large 
seeds 

Long 
panicle 

Thick 
stems 

Katakwi 5.52 5.52 3.45 2.41 3.79 1.38 1.72 0.69 0.34 0.34 0.00 
Kumi 7.93 4.14 2.76 2.41 2.76 0.00 3.79 1.03 1.03 0.34 0.69 
Kitgum 3.45 5.17 4.14 4.83 2.41 6.20 1.38 1.38 1.72 0.69 1.03 
Lamwo 3.10 2.41 2.41 2.07 1.38 2.07 0.69 0.69 0.00 0.69 0.00 
Total percentage 20.00 17.24 12.76 11.72 10.34 9.65 7.59 3.79 3.10 2.07 1.72 

 
 
Table 6.3: Undesirable pearl millet characteristics 

Districts 
Suscepti

ble to 
ergot 

Short 
varieties 

Susceptible 
to rust 

Low 
yielding  

Low 
tillering  

Late 
maturing 

Sterile 
panicles 

Loose 
panicles 

Difficult 
to 

thresh 

Small 
panicles 

No 
market 
demand 

Small 
grains 

Katakwi 5.05 4.04 3.03 3.03 2.02 2.02 2.02 0.00 0.00 0.00 0.00 0.00 
Kumi 2.02 6.06 7.07 1.01 3.03 1.01 1.01 0.00 1.01 0.00 1.01 0.00 
Kitgum 11.11 3.03 5.05 4.04 4.04 2.02 1.01 1.01 1.01 1.01 1.01 1.01 
Lamwo 4.04 5.05 1.01 4.04 0.00 2.02 0.00 2.02 0.00 1.01 0.00 1.01 
Total percentage 22.22 18.18 16.16 12.12 9.09 7.07 4.04 3.03 2.02 2.02 2.02 2.02 
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6.3 Attributes to be introduced or improved and related information for pearl 
millet improvement 

After identifying the desirable and undesirable traits, farmers indicated which attributes they 

wanted introduced or improved upon. The highest ranked attribute was introduction of ergot 

resistant varieties, followed by introducing appropriate pesticides, high yielding varieties, 

providing stable market for grain and introducing large white grain genotypes (Fig 6.1). Training 

in fertliser/manure use, early maturity and developing non-itchy varieties were other attributes 

needed. Ergot susceptibility is one trait that farmers talked about mostly as the main 

determining factor leading to late planting in the second season and predisposing the crop to 

drought. Thus developing ergot resistant varieties may change the cropping pattern to growing 

the pearl millet at the on-set of rains. However, this may be achieved if other factors listed in 

Table 6.4 were considered. Table 6.4 results show that proper agronomic practices (row 

planting, proper spacing, right planting time), proper intercropping systems, proper storage 

techniques and market availability as other desirable attributes that may lead to increased pearl 

millet production and productivity.    

 

 
Fig 6.1: Pearl millet attributes to be introduced or improved 
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Table 6.4: Supplementary information important for pearl millet improvement 
Any other Information  Percentage 

Introduce modern techniques in pearl millet production (e.g. row planting) 51.13 

Search for market for pearl millet 32.31 

Advise farmers on right planting time 4.51 

Develop/introduce different varieties so that farmers can have a choice 4.51 

Train farmers in appropriate crops to intercrop with pearl millet 5.27 

Information on appropriate preservatives for storage 2.25 
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Section 7 Factors of production in the pearl millet cropping system 

The estimation of the contribution of factors of production is important when determining the 

value of agricultural production and thus deciding on the pricing of any agricultural output. Inputs 

like seed and family labour greatly determine what decisions to make in agricultural production 

(Emeades, 2005). In this study, factors of production focused on included; land, seed, fertiliser 

use, chemical use and labour incurred. The outputs considered were grain and animal 

production.  

 

7.1 Crop production inputs 

7.1.1.1 Land access, ownership and perception about soil fertility 

Land is one of the main factors of agricultural production (Echevarria, 1998) on which over 60% 

of the active populations in rural areas in sub-Saharan Africa depend for livelihood (ECA, 2003). 

Ease with which land is accessed is then important to ensure sustainable production. Farmers’ 

perception about ease to access land was sought where majority of the respondents indicated 

that it was easy to access land through hiring (49.64%) while still a large number (48.20%) 

negatively responded and a small number of the respondents indicated that it was not possible 

to access land through hiring (2.16%) (Table 7.1). Variation existed at regional level where 

majority in eastern reported that it was relatively easy to access land through hiring (35.98%). 

Contrary, in the northern region it was observed that accessing land for agriculture was more 

difficult (29.50%) compared with the eastern region (Table 7.1).  

 

Table 7.1: Ease to hire land for agricultural production 
Districts Easy Difficult Not possible 

Katakwi 17.99 9.35 0.72 

Kumi 17.99 9.35 1.44 

Kitgum 8.63 18.71 0.00 

Lamwo 5.04 10.79 0.00 

Total percent  49.64 48.20 2.16 

 

Majority of the pearl millet farmers interviewed in northern and eastern Uganda (82.56%) owned 

the land for agricultural production (Table 7.2). Some farmers (13.08%) rented land for 

cultivation while a few (4.36%) just borrowed. The same pattern applies at district level where 

the pearl millet farmers owned the land for agricultural production while renting and borrowing 

were not popular forms of land acquisition. This is further supported by many farmers reporting 

that it was difficult to hire or rent land for agriculture.   
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In Uganda land was once considered the most fertile (Chenery, 1960) but of recent the rate of 

soil depletion is among the highest in sub-Saharan Africa (Stoorvogel and Smaling, 1990); 

being highest in highland areas (Zake and Magunda 1999) and resulting in low productivity. On 

the contrary, majority of the pearl millet farmers in both regions had a perception that their soil 

was fertile (46.09%) followed by others claiming it was very fertile (25.98%) (Table 7.2). At 

regional level, majority of the farmers in eastern Uganda reported that their soil was very fertile 

(41.40%) followed by many rating it as being fertile (38.14%) while the rest indicated that their 

soil was averagely fertile and the rest rated it as poor. In northern Uganda most pearl millet 

farmers rated their soil as being fertile (55.70%) while others rated it as having average fertility 

(27.52%). Basing on the farmers’ perception about soil fertility, deduction can be made that the 

soils in the eastern and northern Uganda are still productive and this may limit farmers’ ability to 

adopt use of fertility management technologies. However, the low average productivity of only 

658.49Kgha-1 shows that farmers may not have a right perception about their soil fertility.    

 
Table 7.2: Forms of land ownership and soil fertility perception 

District 
Forms of land ownership Soil fertility of parcel 

Owned Rented Borrowed Poor Average Good Very good 

Katakwi 22.56 3.08 0.26 1.10 5.77 9.62 11.26 

Kumi 30.26 6.41 1.54 3.02 2.20 12.91 13.19 

Kitgum 16.67 3.08 2.05 3.02 8.24 9.89 1.65 

Lamwo 13.08 0.51 0.51 1.10 3.02 12.91 1.10 

Total percent 82.56 13.08 4.36 8.24 19.23 45.33 27.20 

 

7.1.1.2 Size of land (acres) parcels owned or operated and distance to the land 
parcels  

Farm size is another important factor in estimation of agricultural profitability (Cornia, 1985) and 

technology adoption. Farmers with larger farm sizes are more likely to adopt advanced farming 

systems such as irrigation (Gabre-Madhin and Haggblade, 2001). Cornia’s (1985) analysis of 

developing countries, Uganda inclusive, showed that a decline in yield with increase in farm size 

existed due to decreasing returns to scale. However, smaller farms cannot adopt technologies 

that require high capital investment and thus cannot easily attract credit as a source of capital 

for investment (Abara and Singh, 1993). Cornia (1985) further noted that the increase in returns 

from small farms was due to higher factor inputs and surplus labour which leads to more 

intensive use of the small farm land. For Uganda’s case, this is supported by Nkonya et al. 

(2002) and Pender et al. (2004) findings where households with less land were more productive 
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and earned more crop income per unit area of land than those with more land available for 

cultivation.  

 

Findings from this study show that land area operated or owned by the pearl millet farmers 

varied depending on the region. Results in Table 7.3 show that majority of the farmers in both 

regions had up to one acre of land (61.56%) followed by those having between 1.00-3.00 acres 

(21.61%), then those with 3.00-10.00 acres (13.82%) and a few with more than 10.00ac of land 

for agricultural use. The majority of farmers having smaller farm sizes of up to 3.00ac (Bertz, 

2009) may be an indicator of high population pressure in Uganda (Nkonya et al., 2002) and this 

compares well with pearl millet farmers in other developing countries like Nigeria (Idrisa et al., 

2012). Results in Table 7.3 show that majority of the pearl millet farmers in the north (62.33%) 

had more than 1.00ac of land compared with 23.7% in the east with the same amount of land. 

The variation in land availability has been closely linked with high population pressure and 

improved housing conditions (Pender et al., 2002). This compares with findings of McDonagh 

and Bahiigwa (2002) where over 60% of the farmers in densely populated areas in eastern 

Uganda owned up to one acre of land. Results of this study further show that there may be 

more land available for agricultural use in the northern region than in the eastern region. The 

available land may support intensive rather than extensive agriculture. Thus, input-intensive or 

land-saving technologies may be the best alternatives to increase productivity (Yaron et al., 

1992). This implies that technologies that increase productivity per unit area, such as use of 

fertilisers, should be promoted not those that encourage cultivation of more land; as is the case 

in Uganda (Pender et al., 2002). This further shows that to get positive returns the marginalised 

small scale farmers with such small pieces of land have to strictly own the land and use family 

labour to get positive returns (Singh and Joshi, 2008).    

 

Distances to cultivated land is another measure of ease to access land (Table 7.3). Farmers 

estimated the distance to the land parcels operated for pearl millet production. In terms of 

distance to the cultivated land, most pearl millet farmers (67.89%) had land within 1.0Km from 

their homes followed by those having land within 1.00-4.00Km and the rest (12.79%) had land 

located more than 4.00Km  (Table 7.3). Variation was observed at regional level where the 

majority of farmers (53.53%) in the east had their land for production located within 1.0Km 

compared with 14.36% in the north who had their land within the same distance. Thus, more 

farmers in the north spent more time traveling to their land for cultivation than those in the 

eastern region.   
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Table 7.3: Land availability and distance from home to the land 

District 

Area (ac) operated/owned by 
household  

Distance (km) from home to parcel 

0-1 1-3 3-10 10> 0-1 1-4 4> 

Katakwi 15.83 6.53 1.76 1.26 21.15 3.66 1.56 
Kumi 31.91 4.52 0.75 0.00 32.38 5.22 1.04 
Kitgum 8.54 5.78 5.78 0.50 10.44 5.22 6.01 
Lamwo 5.28 4.77 5.53 1.26 3.92 5.22 4.18 
Total percent 61.56 21.61 13.82 3.02 67.89 19.32 12.79 

 

7.1.2 Area planted, cost of seed and sources of seed  

7.1.2.1 Area planted and cost of seed  

Land and seed are important inputs in the pearl millet cropping system. During the survey, data 

about acreage planted with pearl millet in the last two years and the amount of seed that 

farmers used and its cost were collected. Frequency results show that majority of the 

households planted between 0.25ac and 1.00ac of land to pearl millet in both the eastern and 

northern region. However, more households planted 0.25-1.00ac in eastern (55.44%) when 

compared with 32.29% of the households in northern region (Fig 7.1). More households grew 

pearl millet on more than one acre in Lamwo district than any other district; implying that more 

pearl millet production may be registered in that district. It was generally observed that most 

households planted 1-5Kg of pearl millet grain in 0.25-1.00ac. The 1-5Kg amount of seed that 

farmers planted 0.25-1.00ac was higher than the 0.364-0.91Kgac-1 recommended by 

researchers as being optimum; an indicator of wastage of planting materials.  
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Fig 7.1:  Response about area planted with pearl millet 
 

7.1.2.2 Pearl millet sources of seed 

The pearl millet seed system is not well developed in Uganda resulting in farmers planting food 

grain as seed. They keep part of the food grain, a practice done by many pearl millet farmers in 

many developing countries (Brocke et al., 2003). This is done shortly after winnowing and, like 

in India (Christinck, 2000), this is done by women. In India farmers categorise pearl millet seed 

into local and modern varieties (Tripp and Pal, 1998). However, in Uganda farmers did not 

categorise seed but they based on phenotypic characterisation especially high tillering ability 

and plant height (tall genotypes preferred).   

 

Majority of the farmers (48.3%) bought seed grain followed by own farm-saved and a few 

borrowing and getting donations (Table 7.4). The own farm-saved seed grain is normally kept in 

plastic containers where preservatives like ash and red pepper are added (Fig 7.2). Borrowing 

and getting donated seed grain were mainly observed in the northern region especially in 

Kitgum district whereas in Katakwi and Kumi districts, in the east, the predominant modes of 

accessing pearl millet planting grain was through buying and using own farm-saved grain.  
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Table 7.4: Sources of pearl millet seed  
Districts Bought Own farm saved Borrowed Donation 

Katakwi 15.22 14.02 0.11 0.00 

Kumi 16.10 15.99 0.11 0.00 

Kitgum 11.50 9.42 1.75 1.97 

Lamwo 5.48 7.67 0.44 0.22 

Total percent 48.30 47.10 2.41 2.19 

 

 

 
Fig 7.2: Storage of pearl millet grain for seed  
 

7.1.2.3 Pearl millet units of measurement for seed grain and produce grain  

The units of measurement are important in agricultural transactions because they are a basis to 

establish productivity and profitability. In the pearl millet crop production system, units for 

purchase of seed grain, produced grain and sold grain were determined. The frequency with 

which a unit appears was used to measure its relative importance in a particular district. 

Common units of measurement were; kilograms, cups, basins, bags/sacks, tins and plastic nomi 

containers. For seed grain the most important unit of measurement was the kilogram, followed 

by the ½litre cup and the 2Kg nomi container. In the eastern region the kilogram was the 

common unit followed by the nomi container whereas the cup was the mostly used in northern 

Uganda followed by the kilogram unit (Table 7.5).   
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Table 7.5: Units of measurement for seed grain 
Districts Kg Cup Nomi container Basin Tins 

Katakwi 26.43 1.43 0.71 0.00 0.00 

Kumi 27.14 0.00 5.71 0.71 0.00 

Kitgum 7.50 13.21 0.71 0.71 1.07 

Lamwo 7.14 7.50 0.00 0.00 0.00 

Total percent 68.21 22.14 7.14 1.43 1.07 

 

The common unit of measurement for grain produce was the 100Kg bag/sack followed by the 

18-20litre basin and the kilogram respectively (Table 7.6). Cups and the 2Kg nomi containers 

were not commonly used to measure produce grain like it is for the grain seed. The cup, nomi, 

bag and basin are not standard units and thus if the farmer does not sell the produce the 

amount produced in a standard unit like kilogram will not be known; thus the farmer cannot 

accurately establish profitability of the harvest. However, most farmers used the kilogram unit to 

sell the produce; which minimizes the loss due to use of non-standardised units of 

measurement. The kilogram and bags are common units of measurement in eastern Uganda 

than in northern Uganda (Table 7.6); indicating that selling maybe done more in eastern than in 

northern region.    

  
Table 7.6: Units of measurement of harvested and sold pearl millet grain 

Districts 
Units of harvest measurement    Units of measurement of pearl millet sold  

Bags/sacks Basin Kg Cups Nomi tin   Kg Bags/sacks Nomi Basin 

Katakwi 21.90 4.38 0.73 0.73 0.73 
 

20.95 3.38 0.00 0.00 
Kumi 31.39 2.19 0.00 0.00 2.19 

 
47.97 8.11 2.03 0.00 

Kitgum 3.65 10.22 4.38 3.65 0.00 
 

8.11 0.00 0.00 1.35 
Lamwo 9.85 1.09 2.92 0.00 0.00 

 
6.76 1.35 0.00 0.00 

Total 
percent 

66.79 17.88 8.03 4.38 2.92 
  

83.78 12.84 2.03 1.35 

 

 
7.1.3.1 Labour hours, sources and total cost for labour 

Generally children contributed less (16.36%) to total on-farm labour followed by men (39.84%) 

while women contributed (43.80%) the largest amount of total labour hours for farming activities 

in the pearl millet crop production system (Fig 7.3). This is in agreement with Krona (2013) that 

women contributed most of the labour on small farms. It also conforms to FAO’s reports 

indicating that women make crucial contributions to agriculture and central in households’ food 

security and nutrition (FAO, 2013). Results also show that men provided more labour hours than 

women and children in land preparation and planting and second to children in bird scaring (Fig 

7.3). The graph also shows that women dominated labour provision than men and children in 

weeding, harvesting and threshing as also reported by Rubin and Manfre (2010). In Fig 7.4 it is 
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shown that harvesting accounted for the highest percentage of women’s total labour hours 

followed by threshing, weeding and land preparation respectively. In terms of labour 

contribution, women were mostly involved in more labour-intensive activities relative to men and 

children. Details of labour hour segregation by district are in Table 7.7. 

 

 
Fig 7.3: Farming activity by gender 

 

 
Fig 7.4: Farming activities done by women 

 

7.1.3.2 Sources of labour for pearl millet activities 

Generally the pearl millet farming activities were done using family labour when compared with 

hired labour. Results show that 76.80% of the farm labour was provided by household members 

while hired labour accounted for only 23.20%. Land preparation, harvesting, threshing and 
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weeding took more than 60% of the family labour (Fig 7.5); indicating that these are the labour-

intensive farm activities done by households. This can be confirmed by the same activities being 

supplemented by hired labour.  

 

 
Fig 7.5: Farming activities by source of labour 
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Table 7.7: Gender contribution of labour hours and total labour cost for selected field activities  

District 

Household labour segregation by gender 

Men Women Children Total cost 

 

Men Women Children Total cost 

Land preparation   Bird scaring 

Katakwi 459.00 141.17 97.17 557821.33 

 

45.50 36.00 77.00 147000.00 

Kumi 554.17 241.17 106.83 820845.33 

 

131.50 0.00 96.50 362500.00 

Kitgum 524.67 482.83 160.67 632612.33 

 

48.00 0.00 647.00 222500.00 

Lamwo 317.83 245.50 22.83 694000.00 

 

221.00 65.00 0.00 130000.00 

Eastern 1013.17 382.33 204.00 1378666.70 

 

177.00 36.00 173.50 509500.00 

Northern 842.50 728.33 183.50 1326612.30 

 

269.00 65.00 647.00 352500.00 

Grand 

total 
1855.67 1110.67 387.50 2705279.00 

 

446.00 101.00 820.50 862000.00 

 

Planting 

 

Harvesting 

Katakwi 317.50 56.80 54.65 303750.00 

 

440.00 483.00 213.00 875500.00 

Kumi 395.58 93.00 2.00 329250.00 

 

495.50 797.50 145.50 1269000.00 

Kitgum 364.33 282.25 122.00 461000.00 

 

277.00 549.00 179.00 542750.00 

Lamwo 194.92 71.50 0.00 199000.00 

 

198.00 485.00 101.00 524000.00 

East 713.08 149.80 56.65 633000.00 

 

935.50 1280.50 358.50 2144500.00 

North 559.25 353.75 122.00 660000.00 

 

475.00 1034.00 280.00 1066750.00 

Grand 

total 
1272.33 503.55 178.65 1293000.00 

 

1410.50 2314.50 638.50 3211250.00 

 

Thinning and weeding 

 

Threshing and packing 

Katakwi 237.19 277.56 116.00 480750.00 

 

94.00 294.00 78.50 375000.00 

Kumi 218.63 399.75 27.56 525875.00 

 

80.50 451.00 25.00 681750.00 

Kitgum 92.88 243.5 28.75 281312.50 

 

17.50 373.25 76.50 348250.00 

Lamwo 139.75 240.25 4.13 188812.50 

 

152.50 307.50 89.00 312650.00 

Eastern 455.81 677.31 143.56 1006625.00 

 

174.50 745.00 103.50 1056750.00 

Northern 232.63 483.75 32.88 470125.00 

 

170.00 680.75 165.50 660900.00 

Grand 

total 688.44 1161.06 176.44 1476750.00   344.50 1425.75 269.00 1717650.00 

 

 
7.1.4 Access to agricultural equipment  

Equipment is important in hastening agricultural operations. Farmers were asked about the 

types of equipment they used in the pearl millet fields. It can be deduced from results in Table 

7.8 that the pearl millet farmers used simple farm tools; a characteristic of subsistence farming. 

In addition, most of the equipment was accessed through purchase implying that it was owned 

by the farmers. The hand hoe was the only tool that farmers accessed in more than one unit. 

The bicycle and motor cycle were used for transport although the latter was mainly accessed 

through hiring. The ox-plough is one of the basic farm equipment that hastens farm operations 

during land preparation and weeding. Majority (59.29%) of the households interviewed did not 

have access to an ox-plough when compared with 40.71% who had access; yet the technology 

of using ox-ploughs is greatly adopted in the northern and eastern regions of Uganda. Some 
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farmers accessed the ox-plough services through hiring (34.38%) and a few through borrowing 

(9.38%) (Fig 7.6). By many farmers hiring implies that the ox-plough is an important farm tool for 

farm operations which is also reflected in purchasing (56.25%) being the main form of access to 

the equipment (Fig 7.6). The cost of hiring per day was about twenty thousand shillings (USD 

8.00) on average and the majority (76.32%) hired the ox-plough for about 1-2 days. Hiring the 

ox-plough was equally important in all the districts unlike borrowing which was mainly reported 

in the eastern region; another indicator that the ox-plough is a critically important tool for farm 

operations. 

 
 

Table 7.8: Percentage of households owning farm equipment and forms of access 

Equipment 

accessed 

Pieces 

accessed 

by majority 

percentage form of access and ownership 

Purchased Hired Borrowed Donation 

Households 

owning 

Hand Hoe 4 76.82 0.00 11.92 11.26 95.71 

Panga 1 79.44 2.80 6.54 11.21 70.00 

Bicycle 1 84.00 10.00 3.00 3.00 62.14 

Axes 1 70.65 3.26 19.57 6.52 52.86 

Ox-plough 1 57.45 35.11 7.45 0.00 40.71 

Sickle 1 75.00 1.92 19.23 3.85 29.29 

Storage 

granary 1 27.78 5.56 0.00 66.67 24.29 

Spades 1 72.50 5.00 17.50 5.00 22.86 

Spray pump 1 53.57 35.71 10.71 0.00 12.86 

Wheel 

burrows 1 41.94 25.81 25.81 6.45 10.71 

Motorcycle 1 26.67 73.33 0.00 0.00 8.57 

 
 

 
Fig 7.6: Forms of access to ox-plough 
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7.1.5 Expenses on selected inputs 

Fertiliser application (organic and inorgaic) increases pearl millet productivity (Bationo et al., 

1993). Bationo and Ntare (2000) reported a significant increase in pearl millet grain yield when 

nitrogen was applied to soil relative to no application. Fertilizer application also led to increased 

plant population to obtain optimum yield under proper crop management (Maman et al., 2000). 

Uganda is among countries with the highest rates of soil fertility mining in sub-Saharan Africa 

(Wortmann and Kaizzi, 1998) where use of fertilisers should be one of the best options to 

increase productivity.  Despite being important in increasing productivity, majority (91.43%) of 

the pearl millet farmers did not use any of such inputs like fertilisers, manure, or pesticides 

compared with only 8.57% who indicated having used at least one of the inputs. No farmer used 

artificial fertilisers or pesticides on pearl millet but the inputs were applied by a few farmers on 

other crops especially vegetables. The results concur with Pender et al. (2001b) reports that few 

farmers use fertilisers in Uganda and those who used fertilisers applied the lowest rates 

reported in sub-Saharan Africa.  

 

7.2 Livestock production and sales 

Livestock farming is an important food security sector in developing countries. In Uganda the 

sector contributes 5% to the National GDP and about 17% of the Uganda agricultural GDP 

resulting in supporting about 4.5 million people (UIA, 2009). It comprises of cattle, goat, sheep, 

poultry and pigs with cattle being the most important component.  

 

In terms of percentage of households rearing livestock, it was observed that majority (87.86%) 

owned at least one type of livestock. Results in Table 7.9 show that 84.17% of the households 

interviewed reared poultry (chicken, turkeys, ducks and pigeons) and small ruminants (goats 

and sheep) followed by more than 50% rearing cattle. However, few households produced 

some milk. Inadequate milk production is the major constraint affecting commercialising the 

diary sub-sectors (DANIDA, 2010). The livestock units are very few with low outputs; indicating 

typical subsistence farming system.  
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Table 7.9: Types of livestock owned, percentage owning, number owned by majority and value 
of livestock and products 

Livestock types and products 

%households 

owning livestock 

type 

%of total 

livestock units 

owned  

#livestock 

units owned 

by majority 

Total value 

(Ugx) 

Poultry  84.17 23.03 30 13,617,988 

Small ruminants  84.17 15.83 7 36,184,988 

Cattle 51.08 9.35 2 178,369,994 

Eggs 17.28 2.16 12 135,700 

Pigs 5.76 2.16 1 1,710,000 

Milk 2.88 0.72 10 16,000 

 
In this study, it was observed that poultry were the common livestock kept in terms of number 

followed by goats and cattle (Fig 7.7) but pigs were sold most followed by turkeys, chicken and 

goats (Fig 7.8). The same observations were made at national level (MAAIF, 2011) and in other 

rural districts (Tabuti and Lye, 2009); indicating that those livestock types were important in rural 

communities. Except for cattle, similar observations were made in other African countries like 

Malawi (Simtowe et al., 2010). Chicken were the most dominant poultry accounting for 89.22% 

(Fig 7.9) while at national level it accounts for 90% of the poultry sub sector (DANIDA, 2010). 

The chicken and goats are among the small animals identified to alleviate poverty in many 

developing countries (Pica-Ciamarra et al., 2011) and thus could be promoted in Uganda since 

many farmers are familiar with the livestock types.  

 

 
Fig 7.7: Types of livestock owned and products 
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Fig 7.8: Livestock types and products sold 
 

 

 
Fig 7.9: Percentage of poultry sub units 
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Section 8 Post-harvest handling of pearl millet and fate of grain 

8.1 Harvesting, drying and threshing 

Pearl millet farmers always waited for the crop to partially dry in the field before harvesting. 

During harvesting the panicles are cut using a knife and transported to the drying ground; which 

is usually at home.  At the drying ground the millet is either put on drying mats (Fig 8.1) or dried 

on bare ground (Fig 8.2). Threshing is done by hitting the dry panicles followed by winnowing 

(Fig 8.3) to remove the chuff. Grain to be planted the following season may either be kept on the 

panicles or as threshed grain. However, many farmers did not keep grain for planting but bought 

whenever they wished to plant. 

 

Fig 8.1: Drying of pearl millet on the mat 
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Fig 8.2: Drying of pearl millet on bare ground 
 
 
 

 
Fig 8.3: Woman winnowing pearl millet after threshing 
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8.2 Storage of pearl millet  

Farmers were asked about the storage facilities and the various forms pearl millet was stored. 

Majority (67.59%) indicated keeping the millet in their main houses (Table 8.1) in threshed 

(89.66%) form while a few kept unthreshed form or flour (Fig 8.4). Pearl millet kept in flour form 

losses taste shortly after grinding due to high level of anti-nutritional factors like fatty acids 

(Yadav et al., 2012). Thus it is better to keep pearl millet in grain form. Keeping pearl millet in 

the main house has implications of not easily adopting control measures like use of rat guards 

or poison because the health of family members may be at risk. The pounded and unthreshed 

forms were mainly stored in the northern region where it was kept both in the main house and 

kitchen. About use of preservatives in stored pearl millet, majority (93.71%) negatively 

responded while a few (6.29%) used some preservatives. Some of the preservatives used were 

smoking the grain, marathion and red pepper powder where majority still stored the produce for 

up to eight months.  

 
Table 8.1: Storage facilities for various forms of pearl millet 

Districts 

Facilities for pearl millet storage 

Threshed form Pounded form Unthreshed form 

Main 

house Granary Kitchen Main house Kitchen 

Main 

house Kitchen 

Katakwi 23.45 2.07 1.38 0.69 0.00 0.00 0.00 

Kumi 18.62 1.38 7.59 0.00 0.00 0.00 0.00 

Kitgum 18.62 2.07 0.69 4.14 0.69 1.38 0.69 

Lamwo 6.90 6.21 0.69 0.00 0.00 0.69 2.07 

Total percent 67.59 11.72 10.34 4.83 0.69 2.07 2.76 

 

 
Fig 8.4: Forms of pearl millet storage 
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Further comparison of the fate of pearl millet grain harvested in Uganda relative to India shows 

a post-harvest grain loss of 10.6% incurred by farmers in Uganda (Fig 8.5). Fig 8.5 further 

shows that in Uganda more than 50% of the produced pearl millet grain is consumed by the 

producing households, but in India more than 50% is sold. In addition, less than 1% is kept for 

seed in India while in Uganda farmers store 1.42% of the produced grain for planting. The fate 

of harvested grain shows that post-harvest handling should be improved in Uganda to minimise 

losses and to increase marketability of pearl millet.   

 

 
Fig 8.5: Fate of harvested pearl millet grain   
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Section 9 Pearl millet production constraints and coping strategies 

9.1 Field constraints and control strategies  

Rai et al. (1999) sites low soil fertility, erratic and inadequate rainfall, negligible use of external 

inputs, continued use of mostly unimproved cultivars as the most important constraints leading 

to low productivity of 500-700Kgha-1. However, in Uganda results (Table 9.1) show that ergot 

(Fig 9.1) was the most important field production constraint (32.73%) reported by farmers 

followed by birds (Table 9.1). Results in Table 9.1 it show that weeds, rust (Fig 9.2), insect pests 

and animal destruction also ranked high as field production constraints. In the field it was 

observed that smut (Fig 9.3) was another disease affecting pearl millet but not mentioned by 

farmers. Sometimes the same panicle may be affected by both smut and ergot (Fig 9.4) but 

farmers fail to note the difference. However, the rank of rust may not be appropriate as majority 

(77.14%) of the farmers confessed that they did not know the symptoms of rust while 10% made 

a wrong diagnosis (Fig 9.5). Results further show that ergot was more prevalent in the northern 

region especially in Kitgum district whereas in the east it was more prevalent in Katakwi than in 

Kumi. Birds and weeds were reported mostly in the east than in the north while rust and insect 

pests were noted more in the northern region. The observations contrast with international 

research focus where downy mildew and drought were marked as the most important field 

production constraints and thus receiving much research attention (Yadav et al., 2012); implying 

that the research priority in Uganda should focus on ergot, birds and rust. If ergot resistant 

genotypes suitable for Uganda are developed, farmers may plant early at on-set of rains to 

escape drought and subsequently increase productivity. 

 
Table 9.1: Percentage response of households about pearl millet field production constraints 

Districts 
Ergot Birds Weeds Rust Pests Low yield 

Animal  
destruction Itching Drought 

Katakwi 8.18 4.09 3.64 0.91 1.82 0.91 4.09 1.36 0.00 
Kumi 5.00 7.73 4.55 0.45 0.91 2.27 0.45 0.91 0.91 
Kitgum 14.55 4.55 5.00 4.09 3.64 0.45 0.00 0.00 0.91 
Lamwo 5.00 3.64 0.91 4.09 3.18 0.91 0.00 0.91 0.00 
Total percent 32.73 20.00 14.09 9.55 9.55 4.55 4.55 3.18 1.82 
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Fig 9.1: Farmers’ pearl millet infected by ergot 
 
 
 

 
Fig 9.2: Farmers’ pearl millet infected by rust disease 
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Fig 9.3: Farmers’ pearl millet infected by smut disease 
 
 

 

Fig 9.4: Farmers’ pearl millet infected by both ergot and smut diseases 
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Fig 9.5: Knowledge about pearl millet rust symptoms 
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Fig 9.6: Sterile panicles affected by drought due to late planting 

 

Crop damage by birds ranked as the second important field constraint destroying pearl millet 

from milk stage till maturity. The Quelea quelea birds were destructive at milk stage while the 

weaver birds destroyed the millet at all grain development stages. The birds were mainly 

reported in the eastern region especially in Kumi district and most farmers had no control over 

the birds; although some claimed that planting in the second rains minimised the effect of birds.  

Early weeding was noted as the best control against weeds whereas farmers had no control 

measures against rust and insect pests.  

 

9.2 Marketing constraints, control strategies and access to markets  
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minutes to the nearest market place. The distance covered by majority of the pearl millet 

farmers to markets does not seem to be inhibitory and that is why it ranked low among the 

market constraints. Much as Baba and Maina (2013) reported high transport costs as being the 

major constraint among traders, it ranked low among the farmers in Uganda; implying that those 

involved in the various pearl millet value chains may face different constraints.  

 

Some pearl millet farmers suggested possible solutions to the major marketing constraints faced 

but many had no idea. Some farmers suggested government fixing prices for pearl millet 

annually (40.00%) and carrying out market research to create more markets for the produce in 

addition to forming farmer groups for collective marketing (Table 9.3).  However, majority of the 

farmers had no idea (53.85%) on how to control the high market taxes although a few 

suggested carrying out market research before imposing the market taxes. Still about lack of 

transport to markets, majority of the farmers had no idea on fixing the constraint but some 

(30.77%) suggested provision of bicycles at reduced prices and promoting buying on-farm to 

minimise the need for transportation to markets. About lack of markets for pearl millet grain 

produce, majority (47.22%) of the farmers suggested carrying out market search to create more 

markets for pearl millet although still many had no idea on how the constraint could be 

managed. Some farmers suggested longer storage of produce till good market was got but this 

has cost implications of investing in control of storage constraints. The solution to cheating by 

unscrupulous middlemen could be solved by using well calibrated weighing scales standardised 

by UNBS but still the rest had no idea on how to solve the constraint.  
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Table 9.2: Common pearl millet marketing constraints  

Districts 

%household response to market constraints 

Low prices for 

produce 

High market 

taxes 

Lack of transport 

to markets 

Lack of 

markets 

Unscrupulous 

middlemen 

Far 

away 

markets 

High 

transport 

costs 

Poor road 

conditions 

Katakwi 9.30 5.12 3.26 2.33 1.40 1.40 0.47 0.47 

Kumi 9.77 7.91 2.79 3.26 3.26 0.47 3.26 0.93 

Kitgum 9.30 2.79 6.98 6.05 0.47 2.33 0.47 0.00 

Lamwo 5.58 1.86 4.19 4.19 0.00 0.00 0.00 0.47 

Total percent 33.95 17.67 17.21 15.81 5.12 4.19 4.19 1.86 

 
Table 9.3: Possible solutions to common pearl millet marketing constraints 

Major market 
constraints 

%household response about possible solutions to major marketing constraints  

No 
idea 

Carryout 
market 

research 

Gov’t 
should fix 

prices 
annually 

Road 
repairs 
needed 

Using 
UNBS 

calibrated 
weighing 
scales 

Providing 
bicycles at 

reduced cost 

Promote 
buying 
on-farm 
at good 
prices 

Form farmer 
groups for 
collective 
marketing 

Open 
nearby 

markets in 
villages 

Storage of 
produce for 

longer periods 

Low prices for 
produce 

28.00 16.00 40.00 4.00 0.00 0.00 2.00 10.00 0.00 0.00 

High market 
taxes 

53.85 46.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Lack of transport 
to markets 

34.62 0.00 0.00 0.00 0.00 30.77 11.54 3.85 19.23 0.00 

Lack of  market 41.67 47.22 2.78 2.78 0.00 0.00 2.78 0.00 0.00 2.78 

Unscrupulous 
middlemen 

20.00 0.00 0.00 0.00 80.00 0.00 0.00 0.00 0.00 0.00 
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9.3 Storage constraints and control strategies 

Storage constraints, which equally affected pearl millet farmers in eastern and northern regions, 

are shown in Table 9.4. Rodents (36.26%), especially rats, were the most important storage 

constraint followed by rotting or moulding. Most farmers (37.93%) used poison to solve the 

constraint of rodents while many used traps (31.04%) and others (31.03%) did nothing s. Failure 

to control storage pests may partly have contributed to the over 10% grain loss not accounted 

for in the fate of the harvested grain. Rotting and moulding ranked second among the storage 

constraints. Majority of the farmers (66.67%) controlled rotting/moulding by proper drying of the 

grain before storage while others (20.00%) sold their grain produce as soon as it was threshed 

in addition to the rest (13.33%) doing nothing to control the loss. Other constraints where 

majority of the farmers had no control strategy included; poultry (especially chicken), insects 

(especially termites and ants), weevils, red flour beetle and Indian Meal Moth.     

 
Table 9.4: Storage constraints 

Districts 

%household response about common storage constraints 

Rodents (especially 
rats) 

Rotting and 
moulding 

Insect pests  
(weevils, moths) 

Poultry 

Katakwi 8.79 6.59 14.38 4.4 
Kumi 9.89 10.99 5.30 2.2 
Kitgum 7.69 9.89 6.40 0.00 
Lamwo 9.89 2.20 4.70 0.00 
Total percent 36.26 29.67 27.47 6.59 
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Conclusion  

The study highlights the socioeconomic and production characteristics of the pearl millet 

cropping system. It was observed that most of the production characteristics did not differ much, 

being typically subsistence, from those of farmers in developing countries in Africa where the 

cereal is grown. In terms of human capital the pearl millet farming households were endowed 

with vast experience in producing the crop in addition to readily available family labour but had 

low experience in education. They had access to trainings in agricultural technologies and good 

participation in group activities but limited access to credit for agricultural activities and 

perpetual exposure to food insecurity. The NGOs were the most important providers of the 

trainings while the government agencies provided the extension services. Despite these positive 

aspects, the farmers experienced low standards of living since the majority lived in temporary 

houses made of earthed walls and floors and no electricity. The farmers were further 

disadvantaged by having limited access to agricultural land as the majority owned and operated 

up to a unit acre of land on which they did not plant in time and failed to practice recommended 

agronomic practices like proper plant spacing, row planting and weeding twice. This led to 

failure to optimally utilise other factors of production like seed input and labour. The result is low 

productivity which is aggravated by failure to use improved inputs like fertilisers and seeds in 

addition to facing numerous constraints. The biotic (ergot disease) and marketing (low grain 

prices) constraints were the most important factors affecting production and sell of pearl millet 

respectively. Poor postharvest handling methods also contributed greatly to grain losses leading 

to 10% of threshed grain not being accounted for. Thus, basing on the importance of pearl millet 

as a food and cash crop the breeding strategy should focus on developing ergot resistant 

varieties and ensuring the desirable traits and market attributes are developed in order to 

promote the crop. The high nutrient value of pearl millet relative to other common cereals calls 

for creation of awareness in other communities with acute malnutrition problems especially in 

children. In addition, a pearl millet production and market value chain should be developed to 

increase productivity and marketability respectively. Above all technologies that improve the 

living standards of the pearl millet farmers should be promoted.     
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Appendix: Common sources of information for selected agricultural activities 

common sources of information for selected agricultural activities 

District 

Planting 

Radio friends/neighbours no information got extension/researchers 
FFS group 
members NGOs 

training 
workshops 

farmers’ 
field-days 

Katakwi 6.51 
3.26 4.65 0.93 2.79 1.40 0.00 0.00 

Kumi 5.58 
6.51 5.12 4.19 1.86 0.47 0.00 0.00 

Kitgum 10.23 
6.05 3.72 3.72 0.47 1.40 3.72 2.79 

Lamwo 7.91 
3.72 1.40 4.19 0.47 1.86 0.93 0.93 

Grand 
total 30.23 19.53 14.88 13.02 5.58 5.12 4.65 3.72 

thinning and plant spacing 

 
Radio no information got friends/neighbours extension/researchers NGOs 

training 
workshops 

FFS group 
members 

farmers’ 
field-days 

Katakwi 
4.66 7.25 3.63 2.07 2.07 0.00 3.63 0.52 

Kumi 
5.18 10.36 5.18 2.07 0.00 0.00 1.55 0.00 

Kitgum 
7.25 7.25 4.15 3.11 1.55 4.15 

 
2.59 

Lamwo 
5.70 5.18 1.04 2.59 2.07 1.04 

 
1.55 

grand 
total 30.05 22.80 13.99 9.84 5.70 5.18 5.18 4.66 

harvesting  

 
Radio no information got friends/neighbours extension/researchers NGOs 

training 
workshops 

FFS group 
members 

farmers’ 
field-days 

Katakwi 
3.77 7.08 2.83 2.83 1.42 0.00 2.83 0.47 

Kumi 
4.25 7.55 6.13 3.30 0.47 0.00 1.42 0.00 

Kitgum 
10.85 2.36 6.60 6.13 2.36 3.77 0.00 1.89 

Lamwo 
7.08 2.36 3.30 2.36 1.89 1.42 0.47 1.42 

grand 
total 25.94 19.34 18.87 14.62 6.13 5.19 4.72 3.77 

soil and water conservation 

 
Radio no information got friends/neighbours extension/researchers NGOs 

training 
workshops 

FFS group 
members 

farmers’ 
field-days 

Katakwi 
7.65 7.14 2.04 1.53 2.04 0.00 2.55 0.51 

Kumi 
6.12 8.16 6.12 3.06 1.02 0.00 1.02 0.00 

Kitgum 
8.67 6.12 3.57 5.10 1.53 3.06 0.51 2.04 

Lamwo 
5.61 4.59 1.53 2.55 2.04 1.02 0.00 0.00 

grand 
total 28.06 26.02 13.27 12.24 6.63 4.08 4.08 2.55 

marketing and processing 

 
Radio no information got friends/neighbours extension/researchers NGOs 

training 
workshops 

farmers’ 
field-days 

FFS group 
members 

Katakwi 6.02 
6.02 2.78 2.31 1.39 0.00 0.46 2.31 

Kumi 5.09 
6.94 5.56 3.24 0.93 0.00 0.00 0.93 

Kitgum 11.57 
3.70 5.56 3.70 1.85 3.24 2.31 0.00 
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Lamwo 7.41 
1.85 3.70 2.31 1.85 1.39 1.39 0.00 

grand 
total 30.09 18.52 17.59 11.57 6.02 4.63 4.17 3.24 

pest and disease control 

 
Radio no information got friends/neighbours extension/researchers 

training 
workshops NGOs 

FFS group 
members 

farmers’ 
field-days 

Katakwi 7.22 
7.73 2.06 2.58 

0.00 
1.55 2.06 0.52 

Kumi 5.67 
8.25 5.67 3.61 

0.00 
0.52 1.03 

0.00 

Kitgum 8.25 
5.15 5.67 5.15 4.12 1.55 0.00 0.52 

Lamwo 6.19 
4.12 2.06 2.06 2.06 2.06 0.52 

0.00 

grand 
total 27.32 25.26 15.46 13.40 6.19 5.67 3.61 1.03 

new crop varieties 

 
radio no information got friends/neighbours extension/researchers NGOs 

training 
workshops 

FFS group 
members 

farmers’ 
field-days 

Katakwi 
9.05 5.53 

3.52 
2.01 1.51 

0.00 
2.51 

0.00 

Kumi 
7.04 8.04 

5.53 
1.51 0.50 

0.00 
1.01 

0.00 

Kitgum 
9.05 6.53 

4.52 
2.51 2.01 2.51 0.00 1.51 

Lamwo 
8.04 2.51 

3.02 
3.02 2.01 2.01 0.00 

0.00 

grand 
tota 33.17 22.61 16.58 9.05 6.03 4.52 3.52 1.51 

source of input prices 

 
radio no information got friends/neighbours extension/researchers NGOs 

FFS group 
members 

mobile 
phones 

messages input shops 
Katakwi 

8.47 6.88 2.12 2.12 1.59 2.65 
0.00 0.00 

Kumi 
6.35 10.58 4.23 1.59 0.00 1.06 

0.00 0.00 

Kitgum 
9.52 5.82 4.76 2.65 1.06 0.00 2.12 2.65 

Lamwo 
7.41 3.70 2.12 2.65 2.12 0.00 1.06 0.53 

grand 
total 31.75 26.98 13.23 8.99 4.76 3.70 3.17 3.17 

sources of produce prices 

 
radio friends/neighbours no information got extension/researchers NGOs 

produce 
buyers 

FFS group 
members 

training 
workshops 

Katakwi 
8.99 4.76 2.65 0.53 1.59 0.53 2.65 

0.00 

K 
Kumi 6.88 5.82 5.82 3.17 0.53 2.12 1.06 

0.00 

K 
Kitgum 13.76 5.29 2.12 2.12 1.06 1.06 0.00 1.59 
Lamwo 

8.47 1.59 1.06 3.17 2.65 0.53 0.00 1.06 
grand 
total 38.10 17.46 11.64 8.99 5.82 4.23 3.70 2.65 

weather/climate  

 
radio no information got friends/neighbours extension/researchers NGOs 

FFS group 

members 

farmers’ 
field-days newspapers 

Katakwi 

10.44 4.95 2.20 1.10 1.65 

2.20 0.55 0.00 

Kumi 

7.69 9.34 6.04 1.65 0.00 

1.10 0.00 1.14 
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Kitgum 

10.44 6.59 3.85 2.20 1.10 

0.00 2.20 0.57 

Lamwo 

7.69 3.85 1.65 2.20 2.20 

0.00 0.00 0.00 

grand 
tota 36.26 24.73 13.74 7.14 4.95 

3.30 2.75 1.70 

proper food storage 

 

no 
information 

got radio friends/neighbours extension/researchers NGOs 
FFS group 
members 

training 
workshops 

farmers’ 
field-days 

Katakwi 
7.29 5.73 3.65 2.60 1.56 3.13 

0.00 0.00 

Kumi 
8.85 3.65 7.81 3.13 0.52 1.56 

0.00 0.00 

Kitgum 
5.73 7.81 4.69 4.69 2.08 0.00 3.13 2.08 

Lamwo 
4.69 6.25 1.04 3.65 2.08 0.00 0.52 0.52 

grand 
total 26.56 23.44 17.19 14.06 6.25 4.69 3.65 2.60 
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About the NaSARRI: The National Semi Arid Resources Research Institute is one of the public agricultural 

research institutes under the National Agricultural Research Organisation mandated to develop and 

disseminate technologies suitable for drought-prone environments in Uganda. Other crops covered 

include: Cotton, Sorghum, Finger millet, Ground nuts, Sun flower, Sesame, Green gram, Cow pea and  

Pigeon peas. 
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