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Abstract 

Pearl millet is an important crop for people living in semi-arid areas in Uganda but not much is known about its 

production environment. A survey was conducted in eastern and northern regions of Uganda to characterise the 

pearl millet cropping system and to identify the most important production determinants. Using questionnaires, 

data was collected from 160 households through face-to-face interviews with the respondents. Results showed 

that pearl millet was mainly grown for food and source of income. The production environment was low input as 

farmers planted unimproved genotypes, used no artificial chemicals or manure, and had minimal access to 

financial credit and agricultural trainings or extension services. Planting was done in the second rains with no 

optimal use of important resources like family labour and seed due to seed broadcasting. Farmers desired 

genotypes with traits such as; stay green, being tall, high tillering, high yield, early maturity and being ergot 

resistant. The most important constraints were ergot and rust diseases susceptibility, low yield, low tillering, late 

maturity, sterile panicles, rodents, moulds/rotting and insect pests; while lack of market, low prices and price 

fluctuation were the important market constraints. Results further showed that farmers lacked knowledge about 

the common diseases like rust and ergot. The area planted, spouse age and years of pearl millet cultivation were 

the important factors enhancing production while age of household head, amount of seed planted and distance to 

the market negatively affected grain yield.  
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1 Introduction  

Pearl millet is the hardiest cereal (Reddy et al., 2012) and primary food for people in drought-prone areas of 

Africa (Ndjeunga & Nelson, 2005) and India (Roden et al., 2007). It is the sixth most important cereal in terms 

of cultivated area (Khairwal et al., 2007a). In India, it ranks fourth (Yadav et al., 2011) while in Africa the 

ranking varies. It excels as forage (Basavaraj et al., 2010) and food (Vetriventhan et al., 2008). Nutritionally, it is 

better than the competing cereals like sorghum, maize, and rice in terms of proteins (Roden et al., 2007), fats, 

iron, energy and carotene (Singh et al., 1987). The various forms of use have particular standards set by users; 

forming a basis for developing varieties that have the desired qualities. However, until recently plant breeders 

had not involved pearl millet users when developing varieties with desirable characteristics; resulting in many 

varieties not being adopted by the intended beneficiaries (Ndjeunga et al., 2000). The low adoption may partially 

be explained by the poor seed supply system, production constraints and failure to meet desirable cooking 

qualities (Ndjeunga & Nelson, 2005). This implies that knowledge of traits preferred by the pearl millet 

beneficiaries and establishing constraints is important for designing an effective breeding strategy. However, 

appropriate approaches should be adopted in order to effectively characterise the production environment. 

Participatory rural appraisal techniques have successfully been used to characterise the production environment 

of many crops; leading to identification of desirable features and production constraints. Informal appraisal 

techniques corroborate formal techniques in elucidating relevant local knowledge (Mergeai et al., 2001). 

Through participatory surveys Brocke et al. (2003) established farmers’ selection criteria of new pearl millet 

varieties based on adaptability and productivity while Weltzien et al. (1998) showed that farmers were important 

in the evaluation of new pearl millet varieties before release. Paris et al. (2008) showed that integration of gender 

issues in participatory research was important in varietal selection and dissemination while Camara et al. (2006) 
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successfully adopted participatory rural appraisals to assess the impact of sorghum and millet research. Paris et al. 

(2008) also noted the importance of involving technology users at all technology development stages for 

increased technology adoption. In this study farmers’ views were sought in order to design an effective breeding 

programme. This is important because scanty information about pearl millet research exists in Uganda. A 

participatory rural appraisal baseline study was conducted to establish pearl millet production determinants. The 

specific objectives included; 1) establishing the importance and utilisation of pearl millet, 2) assessing the extent 

to which improved inputs and improved technologies were used to increase productivity, 3) highlighting the 

agronomic factors, 4) identifying farmers’ desirable and undesirable, 5) establishing production and marketing 

constraints and 6) identifying the most important determinants of production.  

2. Methodology 

2.1 Study Area and Households Selection 

A baseline survey was conducted in January 2012 in the eastern and northern regions in Uganda. Both regions 

are characterised by rearing of cattle and production of annual crops and having mainly sandy soils (Ronner and 

Giller, 2013). The eastern region has a bimodal rainfall pattern with long dry seasons while the northern region 

has a less pronounced bimodal rainfall pattern (Mwebaze, 2006). In the east the study was conducted in Kumi 

(01°30′N, 033°57′E, 1138 masl, 1270 mm rainfall) and Katakwi (01°54′N, 034°00′E, 1107 masl, 1270 mm 

rainfall) districts covering 80 households. In the north Kitgum (03°13′N, 032°47′E, 969 masl, 1130 mm rainfall) 

and Lamwo (03°32′N, 032°48′E, 1100 masl, 1130 mm rainfall) districts were covered involving 60 households. A 

purposive selection was done where only households that had grown pearl millet for at least one year were 

selected to participate in the survey. A five-stage stratified selection criteria was adopted in order to identify 

respondents. The strata were 1) cropping system, 2) district, 3) sub-county, 4) village, and 5) respondents.  

2.2 Data Collection and Analysis 

Data were collected through transect walks, problem listing and ranking (Lelo et al., 1995) which were 

corroborated by household formal interviews using semi-structured questionnaire. Informal data collection 

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

household level. The household crop and animal productivity was estimated using the ‘farmer recall’ (Smale et 

al., 2010) and ‘prediction’ methods (Singh, 2003). Data analysis was done using the statistical package for social 

scientists version20 (IBM-SPSS, 2011) and descriptive statistics were used to identify general patterns (Pender et 

al., 2002). 

3. Results 

3.1 Importance and Utilisation of Pearl Millet 

Pearl millet was ranked fourth after cassava, sesame and groundnuts respectively; and being more important than 

sorghum, maize, finger millet green gram and sweet potato. The rank was an average of the rank as a ‘food crop’ 

and as a ‘source of income’. However, the rank was dynamic due to changes in; palatability, being source of 

income, marketability, readily being accepted as food, land availability and change in family size. Percentage 

household response for pearl millet uses indicates that the grain was mostly used as food (44%), source of 

income (36%) and in brewing as yeast (17%). To a lesser extent grain was bartered for other food commodities 

or fed to poultry while stover was fed to livestock. Bartering the grain for other food stuffs was one of the coping 

strategies for using pearl millet as food security crop. As food, pearl millet was consumed as whole grain (not 

decorticated) pounded to make flour, which was then used to make either porridge or whole grains boiled. The 

pearl millet flour is also mixed with cassava flour and tamarind to improve on the taste.  

3.2 Use of Improved Inputs and Improved Technologies 

The Figure 1 shows that all households in the north planted unimproved seed while only 8% of those in east 

planted improved materials. The seed was either saved from previous harvests or bought from local markets 

(Figure 2). The most important reason for planting local unimproved varieties was lack of alternative seeds.  
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Figure 1. Types of planting materials grown by farmers 

 

 

Figure 2. Common sources of pearl millet seed 

 

Response about use of improved technologies like fertilisers, manure, herbicides, pesticides and soil and water 

conservation measures showed that majority (96%) of the households did not use the inputs mentioned to 

enhance pearl millet yield. They relied on inputs like unimproved seeds, family labour with minimal access to 

social services like agricultural trainings, extension services and rain water.  

Figure 3 shows that the majority of the respondents did not have access to important social services which would 

enhance productivity. More than 86% did not keep financial and production records while more than 84% did 

not have access to financial credit. In addition, more than 55% did not have access to extension services or 

agricultural training nor were they members in any community groups that enhance social capital. 
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Figure 3. Services accessed by farmers 

 

3.3 Agronomic Factors 

Results in Figure 4 show that men were mostly involved in land preparation and planting, while women were 

more involved in weeding, harvesting and threshing. The main task for children was bird scaring. The 

households practiced mainly the sole cropping system and seed broadcasting as the mode of sowing (Figure 5). 

During planting farmers may either first broadcast the seed in a weedy field and later plough or they first 

ploughed and then sowed the grain. The quality of fields determined how often and soon weeding was done but 

in this case majority (74.10%) weeded only once. However, because most farmers (92%) planted pearl millet in 

the second rainy season, weeds may not be too much of a problem since normally less rainfall is received in that 

season. 

 

 

Figure 4. Farming activity by gender 
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Figure 5. Cropping systems and planting methods 

 

The desirable traits were stay green, being tall, high tillering ability, high yielding, early maturity and ergot 

resistance (Figure 6); while majority of the households reported ergot susceptibility as the most undesirable trait 

followed by varieties being short and susceptibility to rust (Figure 7). Low tillering ability, late maturity and 

sterile panicles also ranked high among the undesirable traits, especially in the northern region. Other less 

important undesirable characteristics are also shown in Figure 7.  

Farmers described the preferred ideotype pearl millet plant as one that was ergot resistant, high yielding varieties 

with large white grains and early maturing. However, other important factors to consider should be; introducing 

appropriate pesticides and providing stable market for grain, training in fertliser/manure use, and developing 

non-itchy varieties (Figure 8).  

 

 

Figure 6. Desirable pearl millet traits 
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Figure 7. Undesirable pearl millet traits 

 

 

Figure 8. Pearl millet attributes to be introduced or improved 

 

3.4 Pearl Millet Production and Marketing Constraints 

Fig 9 indicates that ergot (Claviceps fusiformis) was the most important field production constraint (33%) 

followed by birds, weeds (not striga), rust and insect pests. Other field constraints included; low yield, animal 

destruction, drought and itching during field operations. In the field it was observed that smut was another 

disease affecting pearl millet but not mentioned by farmers. Although rust was ranked fourth, majority of (77%) 

of the farmers confessed to not knowing the symptoms of the disease, while 10% made a wrong diagnosis. 

Results further showed that ergot and insect pests were more prevalent in northern region especially in Kitgum 

district whereas in the east they were more prevalent in Katakwi district than in Kumi district. Birds and weeds 

were reported mostly in the east than in the north.  
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Figure 9. Pearl millet field production constraints 

 

The majority (66%) of the farmers had no control strategy for ergot while 34% planted late in the second season 
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pearl millet grain produce, majority (47%) 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 is got. The solution to cheating by unscrupulous middlemen 
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Table 1. Percentage of households that responded about possible solutions to market constraints 

Market constraints 

Responses 

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 

 

3.5 Important Quantitative Production Determinants of Pearl Millet  

Means of age of spouse, seed amount, area planted, distance to land cultivated with pearl millet, person hours, 

distance to the nearest market, education experience of household head and spouse, household population, pearl 

millet production experience and walking time to the market were modeled to identify the most important 

determinants of grain yield. The statistical test showed that the factors significantly (p < 0.05) affected grain 

yield (Table 2). However, a stepwise reduced model (Table 3) showed that area planted to pearl millet, distance 

to market, pearl millet production experience (years), seed amount planted, age of household head and age of 

spouse were the important determinants. The coefficient of determination (R2 = 26.4%) showed that the model 

accounted for less than 27% of the variation observed; an indicator that other factors not accounted for in the 

model may also contribute to variation in grain yield. These may include agronomic issues, desirable traits, 

undesirable traits, constraints and qualitative factors affecting utilisation. 

 

Table 2. Analysis of variance for the reduced model 

Source of Variation DF Sum of squares Mean squares F-value P-value %R2 %AdjR2 

Regression 5 1106.27 221.25 9.11 .0001** 26.4 23.5 

Residual 127 3083.62 24.28 

Total 132 4189.89           

Note. *: significant at α = 0.05; **: significant ≤ 0.01. 

 

Table 3. Most important quantitative determinants in pearl millet production 

variable Coefficients Standard. error t-value P-value 

(Constant) 2.417 3.593 0.673ns 0.502 

Area planted (ac) 9.05 1.768 5.118** <0.001 

Age of spouse (years) 1.164 0.537 2.169* 0.032 

Years of pearl millet growing 1.056 0.388 2.724* 0.007 

Distance to market (km) -0.424 0.145 2.925* 0.004 

Seed amount (kg) -0.21 0.009 -2.277* 0.024 

Age of household head (years) -1.548 0.531 -2.917** 0.004 

Note. Testing done at α = 0.05; *: significant ≤ 0.05; **: significant ≤ 0.01; ns = non-significant p > 0.05. 

 

4. Discussion 

4.1 Importance and Utilisation of Pearl Millet 

Indirect indicators of pearl millet importance that may affect production included; rank relative to other crops, 

and change in importance with time. Being the fourth most important crop and its demand projected to increase 
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further emphasises the importance of pearl millet to the farmers. This is because it is a food security crop with 

diverse uses. Farmers noted that pearl millet was a food security crop partly because it was drought tolerant; a 

reason why it was grown in the drought-prone areas in Uganda. The same applies to other countries where the 

crop is grown. For example in southern Africa, pearl millet is the most important cereal in the hot zones of 

Namibia (Rohrbach, 2000) and also the most important in the Sahel countries like Niger while in India it is 

grown on fringes of the Thar desert (Vadez et al., 2012). This makes pearl millet indispensable and the most 

important cereal in the dry areas (Reddy et al., 2012).  

In developed countries pearl millet is used as mulch, forage and ingredient in animal feed industries (Basavaraj 

et al., 2010). However, in developing countries the crop is used for food and the stover is fed to livestock (Kelley 

et al., 1996) or used for building or fuel for cooking (Vetriventhan et al., 2008). Like in other developing 

countries, in Uganda the crop is also used for food and stover is fed to livestock while grain is sometimes fed to 

poultry. Unlike in other developing countries, pearl millet is neither utilised as building materials nor fuel for 

cooking in Uganda. The grain also has diverse uses as food in Asian countries like India, unlike in Uganda where 

use is limited. Thus, diverse use of pearl millet should be explored to promote wider adoption. 

4.2 Use of Improved Inputs and Technologies and Access to Social Services 

Improved seed, source of seed, access to improved inputs like fertilisers, pesticides, herbicides, soil and water 

conservation technologies and access to social and cultural services may define the production environment 

(Soleri et al., 2002) and thus promote adoption of new technologies (Amarender-Reddy et al., 2013). Majority of 

the farmers in Uganda grew local unimproved genotypes with average grain yield of about 658 Kg ha-1. Under 

comparable conditions this productivity is much higher than the 150-200 Kg ha-1 realised in Namibia 

(Matanyaire, 1996) or 300-400 Kg ha-1 harvested by many farmers in India (Khairwal et al., 2007b). However, 

under improved production environment (Yadav et al., 2011), farmers in Uganda would increase productivity if 

they grew hybrids or improved open pollinated varieties (OPVs). Under optimal production conditions hybrids 

perform better than OPVs, yielding up to 4000-5000 Kg ha-1 (Khairwal et al., 2007b). Having no access to 

improved varieties is another reason why farmers in Uganda continuously grow unimproved seed. Thus 

increasing access to improved seed would lead to increased productivity of pearl millet in Uganda. The seed 

should be bought from certified seed dealers and thus a proper seed distribution chain should be developed. 

4.3 Agronomic Factors 

Agronomic factors affected pearl millet production and productivity. In Uganda, the production environment is 

dominated by planting once in the second rains, sole cropping, seed broadcasting and weeding once. In the 

second season, there is always less rainfall when compared with the first rainy season. Proper time of planting is 

important in determining the pearl millet yield (Hancock and Durham, 2010) where planting in the first season 

would be the ideal time of the year to achieve high yield. However, farmers plant late in the second season to 

minimise the effect of ergot disease and birds but exposing the crop to drought and late season diseases and pests. 

Winkel et al. (1997) reported that drought negatively affected grain yield, number of grains per tiller, single grain 

mass, number of productive tillers and booting time. In addition, effect of insect pests and diseases is 

pronounced under drought conditions (Ali et al., 2013). Thus, to achieve maximum yield farmers should plant 

early for optimal soil fertility use (Deshmukh et al., 2009). Namara et al. (2005) reported that crop production 

systems had an effect on the rate of soil nutrient uptake. Latha and Singh (2003) observed that nitrogen and 

phosphorous uptake was higher in the sole cereal cropping system. In addition, yield advantage and 

improvement in soil nutrients have been reported in the pearl millet-legume cropping system where cluster been, 

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

include; pigeon pea, green gram, soybean, groundnuts (Paraniappan & Sirivaman, 1996). However, in Uganda 

sole cropping system is practiced and as such no optimal use of soil nutrient is achieved, resulting in low yield. 

Thus beneficial cropping systems, especially cereal-legume, should be promoted in Uganda to achieve higher 

yield. 

Sowing/planting methods also affect the pearl millet yield (Bakht et al., 2007). Farmers in this study adopted 

broadcasting method of planting. The method does not optimise grain yield compared with row planting (De 

Gautam & Kaushir, 1988). This is because under broadcasting there is uneven plant spacing which results in 

reduced number and size of panicles (Soman et al., 1987). In addition, it was observed in this study that 

broadcasting led to seed wastage since farmers planted 20 Kg ha-1 instead of the recommended 2-5 Kg ha-1 

(Murty et al., 2007). Thus, farmers should adopt row planting to minimise seed wastage and to obtain higher 

grain yield (Fromme et al., 2010). 
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Weeding under broadcast planting method is done manually and thus labour-intensive (Klaij et al., 1996); one of 

the reasons why farmers in Uganda weeded pearl millet once in a season. However, higher grain yield is 

obtained when weeding is done more than once (Tenebe et al., 2012). Weeding once is not an effective control of 

weeds; the result is all yield components of pearl millet being negatively affected. The number of grains per 

panicle is the most severely affected component under weed infestation (Limon-Ortega et al., 1998). Thus, 

farmers in Uganda should practice adequate weed control, narrow row spacing, use of fertilisers in order to 

increase productivity. 

4.4 Farmers’ Desirable Traits and Undesirable Traits 

Pearl millet genotypes are defined by traits which may be desirable or not (Ndjeunga & Nelson, 2000). In 

Uganda, the genotypes currently grown had desirable and undesirable traits. Among the desirable traits stay 

green was the most important trait followed by being tall, high tillering ability, high yielding and early maturity; 

all of which are related to drought tolerance. However, in countries like India, the order of importance differs; 

where high yield and good taste are the most important attributes for variety adoption (Asare-Marfo et al., 2010). 

High yielding ability, early maturity and large grains are among the traits with visual appeal (Khairwal et al., 

2007a) used in plant breeding programmes to improve varieties (Rai et al., 1999). In this study these traits ranked 

fourth and fifth respectively; an indicator that farmers may not focus on yield per se but stability under high-risk 

environments as also noted by Haussman et al. (2010). This is reflected in the farmers’ most desirable traits 

being related to drought adaptability. Same observation was made by Brocke et al. (2003) where farmers selected 

varieties with stable yield under stress conditions rather than those with high grain yield under favourable 

conditions. Thus breeding programmes should involve the target beneficiaries in problem identification in order 

to develop technologies for effective adoption. 

4.5 Production and Marketing Constraints 

The most important field production constraint was ergot disease followed by birds, weeds, rust and insect pests 

especially the stem borers, moths and red flour beetle. Ergot is also one of the most important diseases causing 

considerable yield loss in West Africa (Nutsuga et al., 2006). Being important calls for immediate attention 

because the ergot pathogen produces alkaloids that cause ergotism in humans and other animals when 

contaminated grains are consumed (Thakur & King, 1988). Smut and blast were other field constraints not 

mentioned by farmers but observed in the pearl millet fields (Lubadde et al., 2014). Drought negatively affected 

vegetative and reproductive growth stages of pearl millet thereby reducing grain yield (Maqsood & Azam-Ali, 

2007) by more than 45% (Fussel et al., 1991). Radhouane (2013) reported that drought affected grain yield 

through reduction of number of grains per panicle, plant height and panicle weight. The yield components are 

also severely affected when drought sets in before and after flowering of the main panicle (Winkel et al., 1997). 

The probability that drought severely affected grain yield of pearl millet in Uganda is high because farmers 

always planted late as a coping strategy against ergot disease and birds, but predisposing the crop to drought. 

Thus drought may be one of the major factors reducing grain yield, a reason ‘stay green’ was their most desirable 

trait.  

Birds affect pearl millet right from germination stage through milk stage to physiological maturity. In some 

Asian countries the Blue Rock Pigeon, House Crow and Grey Francolin are the most destructive at germinating 

stage (Patel, 2011). However, in many African countries (Ali et al., 2013) and in Uganda the Quelea quelea 

ethiopica is the most destructive bird affecting peal millet. In Uganda it destroys the crop at milk stage while the 

weaver bird affects the crop at soft dough and physiological maturity stages. The only coping strategy for bird 

control by farmers in Uganda is through planting late in the second rainy season because that is the time when 

alternative cereals like rice, finger millet and sorghum are also in the field so birds have choice. 

Farmers did not emphasise insect pests as serious yield constraints and thus could not name any pest. However, 

through observation in the farmers’ fields and stored grain, conclusion was made that stem borer, red flour beetle, 

grain weevils and Indian meal moth were the common insect pests affecting pearl millet. The stem borer is also 

one of the major pests in West Africa (Nwanze, 1991) and India causing significant grain loss to pearl millet 

while the red flour beetle and Indian meal moth cause significant losses in stored grain (Yadav et al., 2011). 

The most important market constraints were lack of market for pearl millet grain, low prices and price 

fluctuation of grain respectively. Baba and Maina (2013) reported high transport costs as being the major 

constraint among traders but this constraint ranked low among the farmers in Uganda; implying that those 

involved in the value chain may have different constraints. Low prices for grain was identified as a major factor 

limiting the commercial viability of pearl millet in Africa and exploring larger markets was suggested (Rohrbach, 

2000) as also expressed by findings in this study.  
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4.6 Modelling for Important Determinants of Production 

All factors of production, except age of household head and distance to the markets, had a positive effect on grain 

yield. Area planted to pearl millet was the most important determinant of grain yield. The factor has also been 

reported as being important in determining agricultural profitability (Cornia, 1985) and technology adoption 

(Gabre-Madhin & Haggblade, 2001). Research findings by Feder et al. (1985) showed that farmers with large 

areas of land were likely to adopt advanced technologies such as irrigation although this may lead to decreased 

yield due to reduction in returns to scale (Cornia, 1985). On the contrary, majority of the farmers in this study 

generally had small areas of land cultivated to pearl millet which compares well with pearl millet farmers in 

other developing countries like Nigeria (Idrisa et al., 2012). This implies that they are less likely to adopt 

advanced technologies but most likely to operate profitably as noted by Nkonya et al. (2002) and Pender et al. 

(2004). 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, such as fertilisers, should be 

promoted rather than those that encourage cultivation of more land; as is currently the practice in Uganda 

(Pender et al., 2002). In addition, Singh and Joshi (2008) reported that to get positive returns, the marginalised 

small scale farmers should mainly use family labour; which was the case in this study where family labour 

accounted for more than 76% of the labour used in pearl millet cultivation. The years of pearl millet cultivation 

by a household had a positive significant effect on grain yield. However, this may apply to the spouses but not 

the head of household as age of head of household had a negative effect on yield. To the contrary Mustapha and 

Dangaladima (2008) reported that years of pearl millet cultivation and age of the farmers were not important 

determinants grain yield in Nigeria.  

Studies by Nkonya et al. (2005) showed the importance of distance from the homestead to the cultivated land 

and market had a negative and significant effect on the use of farm resources and crop productivity. Results in 

this study concur with the Nkonya et al. (2005) findings as distance to the market had a significant negative 

effect on grain yield while distance to the cultivated land had a negative effect though not significant. It implies 

that the further away the land for cultivation or the market the more farmers lose interest to grow the crop. Seed 

amount planted was important in determining grain yield but had a negative effect. This is because high seed 

rates result in high plant population which reduces number of tillers per plant (Newman et al., 2014). On the 

contrary, low seed rates result in high number of productive tillers (Newman et al., 2006); a component that 

contributes to high grain yield. 

5. Conclusion 

The study highlighted the pearl millet production characteristics in the eastern and northern regions of Uganda. 

The uses and rank relative to other crops indicate that pearl millet is important to the farmers. The crop is limited 

to use as food and source of income; with diverse use yet to be explored. However, the future for pearl millet is 

bright as farmers indicated continued cultivation as long as the production environment improves and market for 

grain is available. The production environment was typical of low input which does not lead to high productivity. 

Farmers hardly used modern technologies like improved seed, fertilisers, pesticide or any soil amendment 

strategy. The lack of a seed supply chain compels farmers to regularly plant unimproved genotypes, which are 

inherently low yielding and susceptible to ergot disease and drought. The low input environment, when 

combined with constraints and lack of a supportive social environment, leads to the observed low grain yield. In 

addition, the cultural myths attached to field disease constraints show that farmers did not have much knowledge 

about the diseases. Thus, farmers should be trained in disease identification. The social environment is also 

inhibitory to increased productivity because the farmers lacked access to credit, lacked training in keeping 

financial records, majority had no access to agricultural training or extension services; yet these aspects also 

enhance adoption rate of new technologies. Further, factors of production like area planted, production 

experience and age of spouses enhanced yield, while some important factors like family labour and number of 

people in household were not limiting. Thus creating a supportive environment like training farmers and 

increasing access to new technologies like improved seed and use of fertilisers would promote increased 

productivity of pearl millet in Uganda. 

References 

Ali, S. A. M., Adam, K. I., Bahar, A. H., & Hassan, T. A. (2013). Effect of sowing date and variety on growth 

and yield of pearl millet (Pennisetum glaucum L.) grown on two soil types under rain-fed condition at 

Zalingei area in Sudan. ARPN Journal of Science and Technology, 3(4), 340-344. 



www.ccsenet.org/jas Journal of Agricultural Science Vol. 8, No. 7; 2016 

108 

Amarender-Reddy, A., Yadav, O. P., Malik, D. P., Singh, I. P., Ardeshna, N. J., Kundu, K. K., … Sammi-Reddy, 

K. (2013). Utilisation pattern, demand and supply of pearl millet grain and fodder in western India (p. 24). 

Working Paper Series No. 37. International Crops Research Institute for the Semi-Arid Tropics, India. 

Asare-Marfo, D., Birol, E., & Roy, D. (2010). Investigating farmers’ choice of pearl millet varieties in India to 

inform targeted biofortification interventions: Modalities of multi-stakeholder data collection (p. 33). 

Discussion Paper 51. Department of Land Economy, University of Cambridge.  

Baba, B. A., & Maina, Y. B. (2013). Marketing Margin and Transaction Cost in Pearl Millet Market Supply in 

Borno State, Nigeria. Greener Journal of Business and Management Studies, 3(5), 201-206. 

Basavaraj, G., Parthasarathy-Rao, P., Bhagavatula, S., & Ahmed, W. (2010). Availability and utilisation of pearl 

millet in India. Journal of SAT Agricultural Research, 8, 1-6. 

Bakht, J., Siddique, M. F., Shafi, M., Akbar, H., Tariq, M., Khan, N., … Yousef, M. (2007). Effect of planting 

methods and nitrogen levels on the yield and yield components of maize. Sarhad Journal of Agriculture, 

23(3), 553-559. 

Brocke, Vom-K., Weltzien, E., Christinck, A., Presterl, T., & Geiger, H. H. (2003). Effects of farmers’ seed 

management on performance and adaptation of pearl millet in Rajasthan, India. Euphytica, 130, 267-280. 

http://dx.doi.org/10.1023/A:1022830925717 

Camara, Y., Bantilan, M. C. S., & Ndjeunga, J. (2006). Impacts of sorghum and millet research in west and 

central Africa (WCA): A synthesis and lessons learnt. SAT eJournal, 2(1), 1-39. 

Cornia, G. A. (1985). Farm size, land yields and the agricultural production function: an analysis for fifteen 

developing countries. World Development, 13(4), 513-534. 

http://dx.doi.org/10.1016/0305-750X(85)90054-3 

De Gautam, R. C., & Kaushir, S. K. (1988). Maximization of rainfed pearl millet. Journal of Agricultural 

Science, 58, 223-224. 

Deshmukh, L. S., Jadhav, A. S., & Raskar, S. K. (2009). Effect of sowing dates on grain and fodder yield of pearl 

millet (Pennisetum glaucum) genotypes in summer season. Karnataka Journal of Agricultural Science, 

22(1), 186-187. 

Feder, G., Just, R. E., & Zilberman, D. (1985). Adoption of agricultural innovations in developing countries: A 

survey. Economic Development and Cultural Change, 33(2), 255-298. http://dx.doi.org/10.1086/451461 

Fromme, H., Mosch, C., Morovitz, M., Alba-Alejandre, I., Boehmer, S., Kiranoglu, M., et al. (2010). Pre- and 

postnatal exposure to perfluorinated compounds (PFCs). Environmental Science and Technology, 44, 

7123-7129. http://dx.doi.org/10.1021/es101184f 

Fussel, I. K., Bidinger, F. R., & Bider, P. (1991). Crop physiology and breeding for drought resistance, research 

and development. Field Crops Research, 27, 183-199. http://dx.doi.org/10.1016/0378-4290(91)90061-Y 

Gabre-Madhin, E. Z., & Haggblade, S. (2001). Success in African Agriculture: Results of an expert survey. 

International Food Policy Research Institute. Washington DC.  

Hancock, D. W., & Durham, R. G. (2010). Late planting date influences the yield and distribution of pearl millet 

forage. Forage & Grazinglands, 8(1). http://dx.doi.org/10.1094/FG-2010-0706-01-RS 

Haussmann, B. I. G., Rattunde, H. F. W., Weltzien-Rattunde, E., Traoré, P. S. C., Vom Brocke, K., & Parzies, H. 

K. (2012). Breeding strategies for adaptation of pearl millet and sorghum to climate variability and change 

in West Africa. Journal of Agronomy and Crop Science, 198, 327-339. 

http://dx.doi.org/10.1111/j.1439-037X.2012.00526.x 

IBM-SPSS. (2011). IBM SPSS Statistics for Windows Version 20.0. Armonk, NY: IBM Corp.  

Idrisa, Y. L., Ogunbameru, B. O., & Shehu, H. (2012). Effects of adoption of improved maize seed on household 

food security in Gwoza local government area of Borno state, Nigeria. Agricultural Science Research 

Journal, 2(2), 70-76. 

Kelley, J. D., Parathasarathy-Rao, P., Weltzien, E. R., & Purohit, M. L. (1996). Adoption of improved cultivars of 

pearl millet in an arid environment: Straw yield and quality considerations in western Rajasthan. 

Experimental Agriculture, 32, 161-172. http://dx.doi.org/10.1017/S0014479700026077 



www.ccsenet.org/jas Journal of Agricultural Science Vol. 8, No. 7; 2016 

109 

Khairwal, I. S., Yadav, S. K., Rai, K. N., Upadhyaya, H. D., Kachhawa, D., Nirwan, B., … Srikant. (2007a). 

Evaluation and identification of promising pearl millet germplasm for grain and fodder traits. Journal of 

SAT Agricultural Research, 5(1), 1-5. 

Khairwal, I. S., Rai, K. N., Diwakar, D., Sharma, Y. K., Rajpurohit, B. S., Nirwan, B., & Bhattacharjee, R. 

(2007b). Pearl millet: Crop management and seed production manual (p. 104). International Crops 

Research Institute for the Semi-Arid Tropics, Patancheru 502 324, Andhra Pradesh, India.  

Klaij, M. C., & Hoogmoed, W. B. (1996). Weeding method and pre-sowing tillage effects on weed growth and 

pearl millet yield in a sandy soil of the West African Sahelian zone. Soil and Tillage Research, 39, 31-43. 

http://dx.doi.org/10.1016/S0167-1987(96)01049-5 

Latha, K. R., & Singh, R. D. (2003). Effect of cropping systems and fertilizer levels on the nutrient uptake and 

yield by sorghum in rainfed vertisols. Indian Journal of Agricultural Research, 37(3), 209-213. 

Lelo, F., Ayieko, J., Makenzi, P., Muhia, N., Njeremani, D., Muiruri, H., … Ochola, W. (1995). A PRA Field 

handbook for Participatory Rural Appraisal practitioners. Ergerton University. 

Limon-Ortega, A., Mason, S. C., & Martin, A. R. (1998). Production practices improve grain sorghum and pearl 

millet competitiveness with weeds. Agronomy Journal, 90(2), 227-232. http://dx.doi.org/10.2134/agronj1998. 

00021962009000020020x 

Lubadde, G., Tongoona, P., Derera, J., & Sibiya, J. (2014). Major pearl millet diseases and their effects on 

on-farm grain yield in Uganda. African Journal of Agricultural Research, 9(39), 2911-2918. 

http://dx.doi.org/10.5897/AJAR2013.7208 

Matanyaire, C. M. (1996). Pearl millet production system(s) in the communal areas of northern Namibia: Priority 

research foci arising from a diagnostic study. In K. Leuschner & C. S. Mannthe (Eds.), Drought-tolerant 

crops of Southern Africa (pp. 43-58). Proceedings of the SADC/ICRISAT Regional Sorghum and Pearl 

Millet Workshop held on 25-29 July, 1994, Gaborone, Botswana. International Crops Research Institute for 

the Semi Arid Tropics (ICRISAT), Patancheru, Andhra Pradesh, India. 

Maqsood, M., & Azam-Ali, S. N. (2007). Effects of drought on growth, development, radiation use efficiency 

and yield of finger millet (Eleucine coracona). Pakistan Journal of Botany, 39(1), 123-134. 

Mergeai, G., Kimani, P., Mwang’ombe, A., Olubayo, F., Smith, C., Audi, P., … Le Roi, A. (2001). Survey of 

pigeon pea production systems, utilisation and marketing in semi-arid lands of Kenya. Biotechnology, 

Agronomy, Society and Environment, 5(3), 145-153. 

Murty, M. V. R., Singh, P., Wani, S. P., Khairwal, I. S., & Srinivas, K. (2007). Yield gap analysis of sorghum and 

pearl millet in India using simulation modeling (p. 82, Global Theme on Agroecosystems Report No. 37). 

International Crops Research Institute for the Semi-Arid Tropics.  

Mustapha, A. B., & Dangaladima, W. (2008). The effect of socioeconomic factors on pearl millet (Pennisetum 

glaucum L.) production in Magumeri local government area of Borno State, Nigeria. Nigerian Journal of 

Basic and Applied Sciences, 16(2), 249-252. 

Mwebaze, S. M. N. (2006). Country pasture/forage resource profile (p. 17). FAO. 

Namara, R. E., Upadhyaya, B., & Nagar, R. K. (2005). Adoption and impacts of microirrigation technologies: 

Empirical results from selected localities of Maharashtra and Gujarat states of India. Research Report 93. 

International Water Management Institute, Colombo, Sri Lanka.  

Newman, Y., Jennings, E., Vendramini, J., & Blount, A. (2006). Pearl Millet (Pennisetumglaucum): Overview and 

management. Agronomy Department, Florida Cooperative Extension Service, Institute of Food and 

Agricultural Sciences, University of Florida. 

Newman, Y., Jennings, E., Vendramini, J., & Blount, A. (2014). Pearl millet (Pennisetum glaucum): Overview 

and management. SS-AGR-337. IFAS Extension, University of Florida. 

Ndjeunga, J., Anand Kumar, K., & Ntare, B. R. (2000). Comparative analysis of seed systems in Niger and 

Senegal (p. 36, Working Paper Series No. 3). International Crops Research Institute for the Semi-Arid 

Tropics, Patancheru, Andhra Pradesh, India.  

Ndjeunga, J., & Nelson, C. H. (2005). Towards understanding household preference for consumption 

characteristics of millet varieties: A case study from western Niger. Agricultural Economics, 32, 151-165. 

http://dx.doi.org/10.1111/j.0169-5150.2005.00010.x 



www.ccsenet.org/jas Journal of Agricultural Science Vol. 8, No. 7; 2016 

110 

Nkonya, E., Pender, J., Jagger, P., Sserunkuuma, D., & Kaizzi, C. K. (2002). Strategies for sustainable 

livelihoods and land management in Uganda. Research Report Manuscript Submitted to the IFPRI 

Publications Review Committee. 

Nkonya, E., Pender, J., Kaizzi, C., Edward, K., & Mugarura, S. (2005). Policy options for increasing crop 

productivity and reducing soil nutrient depletion and poverty in Uganda. EPT Discussion Paper 134. 

International Food Policy Research Institute. 

Nutsugah, S. K., Atokple, I. D. K., & Afribeh, D. A. (2006). Sources of resistance to downy mildew, smut and 

ergot of pearl millet and their stability in Ghana. Agricultural and Food Science Journal of Ghana, 5, 

381-394. 

Nwanze, K. F. (1991). Components for the management of two insect pests of pearl millet in Sahelian West 

Africa. Insect Science and Applications, 12, 673-678. http://dx.doi.org/10.1017/s1742758400013175 

Paraniappan, S. P., & Sivaraman, K. (1996). Cropping systems in the Tropics: Principles and Management (2nd 

ed.). New Age International Publishers.  

Paris, T. R., Singh, A., Cueno, A. D., & Singh, V. N. (2008). Assessing the impact of participatory research in 

rice breeding on women farmers: A case study in eastern Uttar Pradesh, India. Exploratory Agriculture, 44, 

97-112. http://dx.doi.org/10.1017/s0014479707005923 

Patel, K. B. (2011). Survey of nature and extent of damage caused by bird pest to pearl millet crop in Patan 

District (North Gujarat). Advances in Water Resources. Retrieved June 11, 2014, from 

http://www.researchgate.net/publication/251734321 

Pender, J., Jagger, P., Nkonya, E., & Sserunkuuma, D. (2002). Development pathways and land management in 

Uganda: Causes and implications. Selected paper to be presented at 2002 AAEA Annual Meeting, Long 

Beach, California. 

Pender, J., Ssewanyana, S., Edward, K., & Nkonya, E. (2004). Linkages between poverty and land management 

in rural Uganda: Evidence from the Uganda National Household Survey 1999/2000. Environment and 

Production Technology Division. Discussion Paper No. 122, International Food Policy Research Institute, 

Washington, D.C. 

Radhouane, L. (2013). Evaluation of indices for identification of pearl millet ecotypes (Pennisetum glaucum) 

adapted to stress and non-stress conditions. Science International, 1(3), 64-69. http://dx.doi.org/10.5567/ 

sciintl.2013.64.69 

Rai, K. N., Murty, D. S., Andrews, D. J., & Bramel-Cox, P. J. (1999). Genetic enhancement of pearl millet and 

sorghum for the semi-arid tropics of Asia and Africa. Genome, 42, 617-628. 

http://dx.doi.org/10.1139/g99-040 

Reddy, A. A., Malik, D., Singh, I. P., Ardeshna, N. J., Kundu, K. K., Rao, P., ... Gajanan. (2012). Demand and 

supply for pearl millet grain and fodder by 2020 in Western India (p. 635). ASI. 

Roden, P., Abraha, N., Debessai, M., Ghebreselassie, M., Beraki, H., & Kohler, T. (2007). Farmers’ appraisal of 

pearl millet varieties in Eritrea (p. 47). Geographica Bernensia, Bern.  

Rohrbach, D. D. (2000). Sorghum and pearl millet production in southern Africa. Sorghum and Millet 

Improvement Network (SMINET) (Vol. 1, No. 1). 

Ronner, E., & Giller, K. E. (2012). Background information on agronomy, farming systems and ongoing projects 

on grain legumes in Uganda (p. 34). Retrieved from http://www.n2africa.org/sites/n2africa.org/files/images/ 

images/N2Africa_Characterisation%20Uganda.pdf 

Sarr, P. S., Khouma, M., Sene, M., Guisse, A., Badiane, A. N., & Yamakawa, T. (2008). Effect of pearl 

millet-cowpea cropping systems on nitrogen recovery, nitrogen use efficiency and biological fixation using 

the 15N tracer technique. Soil Science and Plant Nutrition, 54, 142-147. http://dx.doi.org/10.1111/ 

j.1747-0765.2007.00216.x 

Shakoor, A., & Naeem, M. (1999). Evaluation of farmers’ vs improved pearl millet production for enhanced 

productivity and profitability under rainfed conditions. Pakistan Journal Biology Science, 2, 1390-1393. 

http://dx.doi.org/10.3923/pjbs.1999.1390.1393 

Sharma R., Upadhyaya, H. D., Manjunatha, S. V., Rai, K. N., Gupta, S. K., & Thakur, R. P. (2013). Pathogenic 

variation in the pearl millet blast pathogen, Magnaporthe grisea, and identification of resistance to diverse 

pathotypes. Plant Disease, 97(2), 189-195. http://dx.doi.org/10.1094/PDIS-05-12-0481-RE 



www.ccsenet.org/jas Journal of Agricultural Science Vol. 8, No. 7; 2016 

111 

Singh, G. (2003). Development and nutritional evaluation of value added products from pearl millet (Pennisetum 

glaucum) (Ph.D thesis, CCS Haryana Agricultural University, Hisar, Haryana, India). 

Singh, M., & Joshi, N. L. (1994). Performance of pearl millet-based intercropping systems under drought 

conditions. Arid Soil Research and Rehabilitation, 8, 277-283. 

http://dx.doi.org/10.1080/15324989409381402 

Singh, M., & Joshi, A. S. (2008). Economic analysis of crop production and dairy farming on marginal and small 

farms in Punjab. Agricultural Economics Research Review, 21, 251-257. 

Singh, P., Singh, U., Eggum, B. O., Kumar, K. A., & Andrews, D. J. (1987). Nutritional evaluation of high 

protein genotypes of pearl millet [Pennisetum americanum (L.) Leeke]. Journal Science and Food 

Agriculture, 38, 41-48. http://dx.doi.org/10.1002/jsfa.2740380108 

Smale, M., Diatkite, L., Sidibe, A., Grum, M., Jones, H., Traore, I., & Guindo, H. (2010). The impact of 

participation in diversity field fora on farmer management of millet and sorghum varieties in Mali. African 

Journal of Agricultural Resource Economics, 4(1), 23-47. 

Soleri, D., Cleveland, D. A., Smith, S. E., Ceccarelli, S., Grando, S., Rana, R. B., … Ríos Labrada, H. (2002). 

Understanding farmers’ knowledge as the basis for collaboration with plant breeders: Methodological 

development and examples from ongoing research in Mexico, Syria, Cuba, and Nepal. In D. A. Cleveland 

& D. Soleri (Eds.), Farmers, Scientists and Plant Breeding: Integrating Knowledge and Practice (pp. 

19-60). 

Soman, P., Jayachandran, R., & Bidinger, F. R. (1987). Uneven variation in plant-to-plant spacing in pearl millet. 

Agronomy Journal, 79(5), 891-895. http://dx.doi.org/10.2134/agronj1987.00021962007900050027x 

Tenebe, V. A., & Petu-Ibikunle, A. M. (2012). Manageable agronomic practices in organic production of cowpea 

(Vignaunguidulata [l. walp] in a mixed culture with sorghum. Journal of Crop Production, 1, 12-18.  

Thakur, R. P., & King, S. B. (1988). Smut disease of pearl millet. Information Bulletin No. 25 (p. 17). 

International Crops Research Institute for the Semi-Arid Tropics, Patancheru, A.P. 502 324, India. 

Vadez, V., Hash, T., Bidinger, F. R., & Kholova, J. (2012). Phenotyping pearl millet for adaptation to drought. 

Frontiers of Physiology, 3, 1-12. http://dx.doi.org/10.3389/fphys.2012.00386 

Vetriventhan, M., Nirmalakumari, A., & Ganapathy, S. (2008). Heterosis for grain yield components in pearl 

millet [Pennisetum glaucum (L.) R. Br.]. World Journal of Agricultural Sciences, 4(5), 657-660.  

Weltzien, R. E., Whitaker, M. L., Rattunde, H. F. W., Dhamotharan, M., & Anders, M. M. (1998). Participatory 

approaches in pearl millet breeding. In J. R. Witcombe, D. S. Virk, & J. Farrington (Eds.), Seeds of Choice: 

Making the most of new varieties for small farmers (pp. 143-170). Oxford & IBH Publishing Co., New 

Delhi. http://dx.doi.org/10.3362/9781780445854.011 

Wilson, J. P., Burton, G. W., Zongo, J. D., & Dicko, I. O. (1990). Diversity among pearl millet landraces collected 

in central Burkina Faso. Crop Science, 30(1), 40-43. http://dx.doi.org/10.2135/cropsci1990.0011183 

X003000010009x 

Winkel, T., Renno, J. F., & Payne, W. A. (1997). Effect of the timing of water deficit on growth, phenology and 

yield of pearl millet [Pennisetum glaucum (L.) R. Br.] grown in Sahelian conditions. Journal of 

Experimental Botany, 48(310), 1001-1009. http://dx.doi.org/10.1093/jxb/48.5.1001 

Yadav, O. P., Rai, K. N., Khairwal, I. S., Rajpurohit, B. S., & Mahara, R. S. (2011). Breeding pearl millet for arid 

zones of northwestern India; constraints, opportunities and approaches (p. 28). All Indian Coordinated Perl 

millet Improvement Project, Jodhpu, India. 

Yaron, D., Dinar, A., & Voet, H. (1992). Innovations on family farms: The Nazareth region in Israel. American 

Journal of Agricultural Economics, 74, 361-370. http://dx.doi.org/10.2307/1242490 

 

Copyrights 

Copyright for this article is retained by the author(s), with first publication rights granted to the journal. 

This is an open-access article distributed under the terms and conditions of the Creative Commons Attribution 

license (http://creativecommons.org/licenses/by/3.0/). 


