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ABSTRACT 

 

The common bean Phaseolus vulgaris an important source of plant protein in many parts of 

the world, Uganda inclusive. Among the major food crops, it has one of the highest levels of 

variations in seed characteristics (shape, size, and colour), growth habit, maturity and 

adaptation. In rural areas of Uganda, the losses caused by storage insect pests in stored bean 

grain is one of the major problems faced by smallholder farmers. The major pest of stored 

bean is the bean weevil (Acanthoscelides obtectus) which can lead to a total loss if left 

uncontrolled. To overcome these losses encountered, this laboratory study investigates the 

efficacy of the selected plant powders on bean weevil (Acanthoscelides obtectus) in common 

beans. The plant powders used included; Neem (Azadirachta indica), garlic (Allium sativum) 

and actellic dust was used as a positive control plus that without any powder treatment 

(negative control) onto NABE 16 bean variety under storage for 15 weeks . The experiment 

was arranged in completely randomized design in three replications and data collected 

include; Insect mortality, adult emergency, damage, weight loss and percentage germination 

the of stored bean grains. Data collected were subjected to analysis of variance (ANOVA) 

procedure using GenStat 15
th

 edition and mean comparisons were conducted using 

Bonferroni test at 5% level of significance. The results from this study revealed that there 

were significant differences between plant powder treatments and the synthetic treatment 

over the control throughout the storage period of the experiment. Among the plant powders 

used, neem powder was found to be more effective than garlic powder in the parameters 

measured (mortality, adult emergency, grain damage, weight loss and germination). The 

increase of weevil mortality and adult emergency was directly proportional with the increase 

in duration of storage. However, the plant powders had no negative effect on percentage 

germination when compared to the synthetic insecticide. It was also observed that the actellic 

dust which is a synthetic insecticide revealed superiority over neem powder treatment though 

their results were more comparable with duration of storage. It can therefore be concluded 

that, the insecticidal plant powders such as neem powder can be used to protect stored bean 

grains against weevil damage hence contributing to food security and hunger alleviation. 

 

Keywords; Neem, Garlic, Storage insect pests, Plant powders, Synthetic insecticide, 

Acanthoscelides obtectus 
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CHAPTER ONE 

1.0 INTRODUCTION 

1.1 Background 

The common bean (Phaseolus vulgaris L.) is a major food legume grown worldwide (Luna-

vital et al., 2014). The crop is produced for direct human consumption with a commercial 

value exceeding that of all other legume crops combined (Trott et al., 2016). Globally, 

common beans are grown on 23 million hectares and the global common bean production has 

now risen to 12 million tons per year (Mishra et al., 2017). According to FAO, the common 

bean is referred to as an essential food due to its high protein content and large amounts of 

fibre, carbohydrates and other dietary necessities (Celmeli & Sari, 2018). Dietary intake of 

beans has been associated with decreasing the risk for developing coronary heart disease, 

metabolic syndrome, stroke, hypertension, diabetes, obesity, gastrointestinal diseases etc.  

(Garden-Robinson & McNeal, 2016). 

Latin America represents about 50% of world volume of common beans produced making it 

the region with the greatest production followed by Africa with 25% (Losa et al., 2022).  In 

Sub-Saharan Africa, common beans are produced on more than 3.5 million ha with 

production taking place mainly in East Africa and the highlands of Southern Africa, with a 

combined production of almost 1 million tons (Jevremović et al., 2019). However, pre-and 

post-harvest damage caused by insect pests is a major limiting factor of bean production. 

Stored beans suffer heavy losses in terms of both quantity and quality mostly by bean weevils 

(Tegegne B, 2017). Acanthoscelides obtectus is the one of major bean weevil species 

attacking stored beans causing yield losses reaching up to 38% (Baldin et al., 2017). To 

reduce storage losses due to insect pests, synthetic insecticides have been recommended. The 

use of synthetic insecticides has been adopted to manage and reduce the losses caused by the 

insect pest. However, their use is limited under small scale farming due to high costs and 

infrequent supply. The development of cost-effective, highly biodegradable, 

environmentally-safe and sustainable plant made insecticides have gained significant 

importance in weevil management particularly for small scale farmers and these include 

neem (Azadirachta indica), garlic (Allium sativum) among others (Ogu & Ikehi, 2015). 

Different plant insecticides may act synergistically or singly to effectively inhibit insect pest 
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are promoted as part of a sustainable insect pest management techniques for farm 

level storage. 
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