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Abstract: Both Black Coffee Twig Borer (BCTB) and Coffee Wilt Disease (CWD) are widespread in Uganda's coffee-

growing regions, with national incidence rates of 68% for BCTB and 2.2% for CWD. The National Agricultural Research 

Organization (NARO) introduced several management practices for both diseases. A study involving 136 coffee farmers 

in Kayunga District assessed the impact of NARO's training on the adoption of these practices. Data analysis showed that 

70% of the farmers used the management techniques for BCTB and CWD. Trained farmers had significantly higher 

adoption rates for most practices compared to untrained ones, particularly for BCTB management, except for chemical 

use. For CWD, trained farmers' adoption was higher, excluding the practice of uprooting and burning infected plants. 

Knowledge of BCTB management was linked to factors like gender, age, experience, and training, while CWD knowledge 

depended primarily on training and experience. BCTB damage has decreased by 74% since 2016, attributed to improved 

farmer experience. Conversely, CWD incidence has risen by 150%, partly due to reinfection from neighboring unmanaged 

farms and the use of susceptible coffee seedlings. Effective management of BCTB and CWD requires a community-based 

approach to prevent spread. Additionally, the government should provide resistant coffee varieties at subsidized rates to 

help farmers combat CWD  
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1. Introduction  

 
Coffee is the most important cash crop in Uganda, in 

terms of employment (80%) and value of production 

(18% of the export earnings), valued at $528 million in 

the coffee year 2017/2018 (UCDA,2018). However, for 

the last decade, production has been stagnant at an 

average of 3.5 million  60 kg bags (MAAIF, 2013; ICC, 

2015; UCDA, 2015). This stagnation has been attributed 

to a number of factors including losses due to poor 
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management practices and damage by insect pests and 

diseases being paramount (UNDP, 2012;Namwagala et 

al., 2014; Kagezi et al., 2016b; UCDA, 2016; ICO, 

2019). 

BCTB is currently the most important insect pest of 

Robusta coffee in Uganda, causing $45.6M loss annually 

(Kagezi et al., 2016b). In Kayunga district, the incidence 

of BCTB was 0.8%, 80% and 91.7% for 2009, 2013 and 

2016, respectively, while damage was 0.8%, 18.3% and 

16% for 2009, 2013 and 2016, respectively (Egonyu et 

al., 2009, Kagezi et al., 2013, 2016b).  

Also, CWD is an important disease -1990s and early 

2000, it almost wiped about 50% of Robusta coffee in 

Uganda valued at $100M (Oduor et al., 2005). Surveys 

carried out in 2002 found the disease in all Coffee 

growing areas and on over 90% of the farms in Uganda 

(Oduor et al. 2005) with national average incidence of 

2.2% (Kagezi et al., 2016b). Both pests  spread rapidly 

within and between fields, making management difficult 

(Flood, 2009; Kangire, 2013;Kagezi et al., 2016b; 

Hultman, 2016). 

In a bid to manage BCTB and CWD, a number of 

technologies have been developed,  including trimming 

off and burning of infected plant parts, adequate pruning 

and de-suckering, eliminate alternate hosts, soil and 

moisture management and use of chemicals for 

managing BCTB (Kangire, 2013). Previous research 

shows a positive correlation between the number of 

farmers that have adopted the management technologies 

and the decrease in pest infestation (Kagezi et al., 

2016b). Promoted technologies for the management of 

CWD including: using clean planting materials, 

uprooting and burning of infected trees, use of plant 

resistant varieties – KR1 – 7 avoid movement of infected 

plant materials, sterilizing farm tool by flaming after 

working on an infected plant or field (Kangire, 2013). 

However, farmers are usually reluctant to change their 

traditional technologies and adopt to the new promoted 

technologies, leading to increase in prevalence and 

incidence of BCTB and CWD. Several reasons such as 

weather variability, crop productivity and crop income, 

poorly integrated markets and the potential for adverse 

welfare effects for low uptake rates of new technologies 

by farmers have been advanced by a number of studies 

(Matsumoto et al., 2013; Asfaw et al., 2016). 

 

However, the factors that influence uptake of BCTB and 

CWD management technologies as well as the mitigation 

strategies are highly contextual. Means of how to 

improve uptake of pest and disease management 

technologies among coffee farmers still needs to be 

explored. This study aimed at assessing the role of 

training on uptake of Black Coffee Twig Borer (BCTB) 

and Coffee Wilt Disease (CWD) management 

technologies among small holder coffee farmers in 

Kayunga District, Uganda. 

The study examined a number of objectives; (i) to 

characterize the social economic status of the coffee 

farmers in the study area, (ii) to determine farmers’ 

Knowledge and use of BCTB and CWD management 

technologies, (iii) to determine the factors influencing 

the uptake of the BCTB and CWD management 

technologies, (iv) to compare the incidence and damage 

of BCTB and CWD in coffee fields of trained and 

untrained farmers. 

2. Literature Review 

Globally, Coffee is grown in more than 50 countries 

around the world  (ICO, 2009). It  is a major commodity 

on the global market and provides a source of revenue 

for many millions of farmers along the value chain 

(Jeffery and Peter, 2002). Globally, Brazil is the biggest 

exporter of coffee, providing 25 million bags (each 60 

kg), which accounts for more than 30% of world coffee 

exports (Rutherford and Phiri, 2006). In Africa, Uganda 

is the second biggest coffee producer and exporter  with 

3.7 million bags in 2012/2013 after Ethiopia with 6.4 

million bags in 2012/13 (ICO, 2009;Nahanga et al., 

2015) contributing an estimated 2.97% of its crop to the 

world market (ICO, 2014).  

In Uganda, two types of coffee are grown, Robusta 

coffee (80%), mainly in central, eastern and western 

Uganda  and Arabica coffee (20%) mainly in eastern, 

northern and western Uganda (UNDP, 2012; Kangire, 

2013; UCDA, 2015; ICO, 2019). It is estimated that 

1.7million households grow coffee employing more  than 

5million people along the coffee value chain (ICO, 2019; 

UCDA, 2019). The crop is intercropped with food crops 

such as banana, beans and peanuts which are important 

for household food security; however banana is the most 

intercropped crop (Bhanu , 2014). Coffee is largely 

grown under shade trees to ensure sustainable coffee 

production. The leaves that fall from the shade trees 

provide manure for the coffee plants (UCDA, 2014).  

For the last decade, coffee production has been stagnant 

at an average of 3.5 million 60kg Bags but recently we 

have observed a slight increment to 4.69 (UCDA, 2018). 

This stagnation has been attributed to several factors 

including losses due to poor management practices and 

damage by insect pests and diseases being paramount 

(UNDP, 2012; Kagezi et al, 2016b;UCDA, 2016). The 

downward trends have continued, and unless 

comprehensively addressed, coffee production is 

destined for further decline.  It has also been noted that 

changes in climatic conditions that have resulted in 

rampant droughts, unpredictable and varied rain patterns, 

and temperature changes could have resulted in the 

appearance of new pests and severity of new and existing 

pest problems  (Caffrey et al., 2013). 

Coffee is attacked by a number of pests and diseases 

which have the potential to seriously disrupt production 

(Liebig, 2017). Management of these coffee pests and 



 

 

diseases is therefore critical and must be closely 

monitored. In Uganda, the biggest pests and diseases 

threats to coffee are the Coffee Wilt Disease and the 

Twig Borer pest  (MAAIF, 2014a; Unger, 2014). 

Although, there is general widespread of disease and pest 

attack, the spread of the Black Twig Borer in Robusta 

areas are a major challenge (UCDA, 2013).  

2.1 Black coffee Twig Borer Pest 

(BCTB) (Xylosandrus compactus) 
 

2.1.1 Biology and ecology 
 

BCTB is native to Asia where it is a serious pest of 

Robusta coffee, but has spread to coffee growing regions 

throughout the world where it attacks Arabica coffee as 

well (Casa Brazil, 2015).  In Uganda, the pest was first 

noticed in Bundibugyo District in 1993 and it is said to 

have originated from India (ICO, 2014). The second 

outbreak was reported in 2002 in Rukungiri, Kanungu 

and Bushenyi districts. The next outbreak of the pests 

was reported in December 2008 in Mukono and Kayunga 

districts (Egonyu et al., 2009; UCDA, 2009). 

The BCTB belongs to the ambrosia group of beetles, 

feeds on Ambrosia fungus and its development from egg, 

through larval and pupal stage into a mature adult 

requires about 30 days (Hara and Beardsley, 1979a) . It 

is only the adult beetles that damages plants and the 

males are flightless, thus it is only the females that 

emerge from a twig as they become adult beetles. The 

females, however, leave the brood gallery after mating to 

infest other hosts/branches to lay eggs. The female bores 

through the xylem of a twig and chews through its pith 

to create a common brood chamber in which she lays 

eggs. The pests uses the tunnel galleries for growing 

ambrosia fungus which the brood feeds on until adult 

females disperse to infest new twigs (ICO, 2014). The 

fungus is the only food for the larvae and the adult 

beetles. Female beetle bores into the twigs and causes 

them to wilt eventually die in a few weeks (Kangire, 

2013).  

After a coffee tree gets infested, the leaves turn dull green 

and wilt within one week. The following week, the leaves 

turn brown. A pin-sized hole can often be found on the 

underside of the flagging stems or twigs where the insect 

has entered the plant; twigs and stems are hollowed out 

and can be seen by cutting open the affected tissue; the 

adult beetle is small and black, eggs and pupae are 

creamy white in color (Dahlqvist, 2016).  The damage 

caused by the beetles promotes secondary infestation by 

bacteria and other fungi. A whitish pile of dust from 

boring may be seen at each BTB entry hole. Once inside 

the twigs, the pest does not feed on the host plant material 

but uses it as a medium for growing the fungus. 

Therefore, absence of a suitable host is not a limiting 

factor and hence any woody material of suitable moisture 

content and size supports its survival. 

The transportation of infested plant parts is of more 

importance for long distance dispersal of BTB.  BTB 

females can reproduce parthenogenetically (without 

mating), in which case the offspring are all males (Hara 

and Beardsley, 1979). As a result, the introduction of 

only a few females may lead to the establishment of an 

active population if suitable host plants can be found and 

environmental conditions are conducive. Based on its 

prolific reproductive potential and dispersal capacity, 

BTB is therefore a high-risk quarantine pest in areas not 

yet infested locally. The black twig borer thrives in 

humid conditions since humidity facilitates the ambrosia 

fungus upon which the borer feeds in its younger stages.  

2.1.2 Incidence and damage caused by 

BCTB 
 

The black coffee twig borer (BCTB), Xylosandrous 

compactus, is one of the most important constraints to 

coffee production in Uganda (Kangire, 2013; Kucel et 

al., 2016). The coffee twig borer have severely affected 

Uganda's coffee industry for more than a decade (Kagezi  

et al., 2014). According to the ICO, (2014), BCTB also 

attacks Arabica coffee although it seems to prefer 

Robusta. Approximately 70% of coffee farms in Uganda 

are infested by the coffee twig borer with almost 10% of 

coffee berry bearing branches destroyed causing an 

equivalent reduction of coffee yield which translates to 

approximately US$40 million per year (based on coffee 

export values for 2010 – 2012) (ICO, 2014). This 

resulted in increased initial investment and production 

costs such as the need to plant appropriate shade trees, 

use of irrigation, and application of pesticides, fertilizers, 

manure, mulch and bands.  

 
By 2012, X. compactus had spread to 68% of Robusta 

coffee (Coffea canephora) farms in Uganda, where it 

infested 40% of coffee trees per farm and killed 8.6% of 

twigs (Kagezi et al., 2013). The pests cost Uganda US$ 

40 million of foreign exchange annually and thus there is 

an urgency for effective management mechanisms 

(Kagezi et al., 2013). The BCTB affected regions of 

central, mid-eastern,  south and mid-western continue to 

experience severe damage, with the severest damage of 

over 50% witnessed in mid-eastern and south-central 

Robusta coffee growing areas (UCDA, 2015). 

2.1.3 Management of BCTB 
 

Uganda is vulnerable to pest and disease attack 

especially due to environmental and weather conditions 

that favor availability of crops as well as pests and 

diseases in most parts of the region (Kagezi et al., 2014). 

Virtually every crop is affected by pests and disease and 

therefore requires some form of integrated pest and 

disease management during field management (Liebig, 

2017). According to Kangire, (2013), Climate change 

has affected production in most traditional production 

areas, which has rendered the production targets 

unrealistic leading to intensification and occurrence of 



 

 

certain insect pests and diseases. Rainfall distribution 

also determines the prevalence of pests and disease (in 

particular fungal varieties) and the susceptibility of 

coffee trees to diseases and pests (Bukomeko et al., 

2017). 

According to Egonyu et al., (2015), designing integrated 

pest management systems that suppress X. compactus 

infestation offers a potential alternative to X. compactus 

pests’ management that relies on ecological principles. A 

preliminary IPM package has been assembled for use by 

coffee farmers that combines community-based 

phytosanitary actions and chemical sprays, proper 

management of shade trees and coffee canopies, and 

proper soil fertility and soil moisture management 

(Kagezi et al., 2014). For better management of BCTB, 

farmers need to prune out infested twigs and stems and 

burn them (Kangire, 2013). Flagging branches should be 

pruned back a few inches from the beginning of 

symptomatic areas; apply adequate fertilizer and 

irrigation to ensure that vigorous plants can speed 

recovery from pruning injury (Casa Brazil, 2015). 

However, this method of management carries the risk of 

spreading an older, even more dangerous, coffee disease, 

CWD, because the farmer uses a sharp object to cut off 

the twigs and moves from one coffee tree to another and 

some of the trees could be carriers of the CWD even if 

they may not yet have shown its symptoms (Ssali, 2014). 

2.2 Coffee Wilt Disease (CWD) 
 

2.2.1 Biology and Ecology 
 

Coffee-wilt disease was first reported on Robusta coffee 

in the early 1990s in Bundibugyo District. The disease 

destroyed 44.9%  of coffee trees between 1993 and 2002 

(Rutherford and Phiri, 2006).Coffee Wilt Disease 

(CWD), also known as ‘fusarium wilt’ or 

‘tracheomycosis is caused by the fungus Fusarium 

xylarioides and affects both Arabic and Robusta coffee 

as well as wild coffee species. Of the possible alternative 

hosts investigated, the pathogen has only been recovered 

from within the roots of banana in Uganda. However, the 

symptoms of CWD have not been observed on field 

grown crops other than coffee (Casa Brazil, 2015) .   

CWD attack leads to gradual and often unilateral dieback 

and defoliation which ultimately leads to the death of the 

tree (Rutherford and Phili, 2006). Yellowing, folding and 

inward curling of the leaves are among the first signs of 

CWD. The leaves feel limp to the touch, then dry up and 

become brown and eventually drop off, leaving affected 

trees completely leafless.  However, a unique symptom 

of CWD is the development of blue-black discoloration 

of the wood directly beneath the bark. This can be seen 

when the bark is removed, and is usually most 

pronounced towards the base of the stem (Casa Brazil, 

2015). The coffee plant may be affected by CWD at any 

stage of its development. Young plants may be killed 

within a few weeks of initial infection. Older trees 

usually die within between six and fifteen months of the 

first symptoms appearing, some within just three months. 

By the time CWD symptoms are seen it is too late to save 

the plant (Rutherford and Phiri, 2006).  

Unlike many species of Fusarium causing diseases on 

plants, F. xylarioides appears to be a pathogen specific to 

coffee. It causes extensive necrosis of the water 

conducting vessels that results in wilting and death of the 

plant. The pathogen is considered to be an endemic soil 

inhabiting fungus. It can remain viable in soil and 

infected wood and retain its ability to infect coffee for at 

least 11 months (Rutherford and Phiri, 2006). The fungus 

infects coffee plants through the roots or through wounds 

made in the stem. It has also been shown that wounding 

with farm implements contaminated with spores of the 

fungus, during pruning and mechanical weeding for 

example, can result in spread of the disease. On entering 

the host plant, the fungus spreads upward through the 

water conducting vessels (xylem). Once a tree has 

become affected by CWD adjacent trees subsequently 

start to develop symptoms, usually within just a few 

months (Casa Brazil, 2015).    

2.2.2 Incidence and damage by CWD 
 

At national level, it is estimated that the CWD led to a 

42% loss of the initial area under Robusta estimated at 

242,000 Ha., this loss is equivalent to about 60,000 tons. 

Pegged at an average export price of US$ 600 per ton, 

this loss translates to about US$ 36 million. This is a very 

big loss to a poor economy like Uganda and has serious 

macro and micro-economic consequences (Fitter and 

Kaplinksy, 2001). In the 1990’s to late 2000’s, the 

disease led to losses of up to 45% of Robusta coffee and 

this greatly undermined government efforts to increase 

coffee production from 3.15 million bags in 2001/2 to the 

targeted 12 million bags by 2007/8 (Oduor  et al., 2005). 

Thus, disrupting the national economy and decreasing 

the incomes of coffee producers. 

CWD incidence varies from a few infected trees to over 

90% tree mortality and can also rapidly spread from field 

to field (Hakiza and Birikunzira, 2000).  Unlike other 

diseases of coffee, CWD quickly kill the tree. In the 

Central and some parts of the West, farmers lost up to 

50% of their coffee plantations while in other parts of the 

country, the disease incidence was variable and the 

empirical evidence from farmers indicated that the 

disease was increasing at a decreasing rate, implying that 

it had attained a threshold point of the pathogen (Fitter 

and Kaplinksy, 2001).The introduction of the CWD-

resistant and higher yielding clonal type, however, will 

revert the situation (Benin and You, 2007).  

2.2.3 Management of CWD 
 

According to Fitter and Kaplinksy, (2001), the policy on 

management of coffee wilt disease includes containing 

the spread of the disease through sanitary and 

phytosanitary farm practices; Use clean planting 

materials and planting in new areas as well as Continuing 

with research into resistant cultivars. Regulatory 



 

 

management on quarantine measures, restrictions on the 

movement of coffee materials (seedlings, beans, husks) 

from affected area, are necessary to prevent entry of 

CWD to disease free areas (Unger, 2014).Trees adjacent 

to affected trees should be uprooted and burnt even if 

they appear healthy since they may already been infected 

by the fungus. Trees must be destroyed where they are, 

uprooted and not dragged through healthy trees as this 

further spread the disease. Storage and use of wood from 

affected trees, as firewood for example, should also be 

avoided. Uprooting and burning is most effective when 

disease symptoms are recognized quickly and  any 

delays, then infected trees act as a source of inoculum 

and will rapidly infect other trees and the entire crop may 

be lost (UCDA, 2015b). 

  

After removal of diseased trees, the land should be left 

fallow or an alternative crop grown or planted with a 

resistant cultivar. Replanting with coffee should be least 

after two years to allow inoculum of the fungus in soil to 

decline. While replanting with coffee will allow 

production of coffee to continue, it will be several years 

before new planting are sufficiently mature to yield a 

crop. Preventing introduction of CWD or taking swift 

action to destroy trees that develop symptoms is the best 

way of minimizing overall losses (UCDA, 2014a).On 

disease free farms introduction of CWD can be prevented 

by planting with plants raised from disease-free cuttings 

and seed collected from within the farm(Kangire, 2012). 

The use of clean (pest-free) seed at planting is an 

important strategy for managing seed borne diseases, 

such as coffee wilt disease  (Kimani et al., 2002). 

Similarly, there is  continued support to generation and 

production of clean planting material through 

tissue culture, seed sourcing, and support to clonal 

propagation of the Coffee Wilt Disease Resistant lines 

for mass multiplication and distribution to farmers 

(UCDA, 2015; Kimani et al., 2002). Also, NaCORI 

conducted multi-geographical location trials of lines of 

CWD resistant Robusta coffee, with high value potential, 

to determine their adaptability in terms of yield, quality 

and resistance to major  diseases under different agro-

ecological conditions within the Robusta coffee growing 

areas of Uganda (Kangire, 2013). The studies also 

compared on-farm and on-station (at Kituza) 

performance of these lines and provided an opportunity 

to farmers to participate in selecting good varieties, 

which then creates a preamble for early and quick 

adoption of varieties when released (UCDA, 2013).  

2.3 Socio economic characteristics of 

smallholder coffee farmers 
 

There are various factors that determine the success of 

the uptake and adoption of improved technologies, with 

different levels of impact depending on the nature of the 

technology itself, as well as the socio-economic status of 

the farmers (Adesope et al., 2012).  Most farmers have 

attained the minimum level of education (primary 

level)(Abera, 2009) and this does not create an 

opportunity for them to access skilled employment hence 

an opportunity to be available at home at attend to their 

gardens and hence reducing the incidence of pests and 

diseases on their farms, an important factor in the 

commercialization of farming(Abera, 2009; Mordini, 

2017). In Uganda, most farmers own less than two acres 

of coffee plantation (UCDA, 2012; Jassogne and 

Läderach, 2013) and in other African countries like 

Tanzania and Kenya (ICC, 2015). 

Most of the  farms in the coffee growing regions of 

Uganda are owned by men (Bwambale, 2015; Nabeta, 

2016; Kagezi et al., 2018). This particular situation can 

cause an imbalance of female participation in decision 

making with regard to coffee production and resource 

allocation since most resources in the households are 

owned by men (Ousmane and Nafiou, 2019).In Uganda, 

most coffee farmers are aged below 60years of age 

(Abera, 2009; Katya, 2010;Bwambale, 2015;Mordini, 

2017).This is an indicator that such farmers are energetic 

and can possibly implement the promoted pests and 

disease management technologies.  

In a farming business, farmers should be organised into 

groups to take advantages of farmer organizations  which 

includes but not limited to  access to cheaper inputs, 

access to credit, access to services such as trainings  and 

support from governments and NGO’s, access to 

information, access to ‘better’ markets (Zamora, 2013). 

2.4 Farmer’s knowledge about 

management of BCTB and CWD  
 
Pests and diseases are  ranked as the major constraint in 

coffee production Liebig et al., (2016) especially black 

coffee twig borer (BCTB) and coffee wilt disease (CWD) 

(Dahlqvist, 2016; Kobusingeet al., 2018). Report by 

MAAIF (2014), Pest Management Plan also indicates 

that similar pests and disease challenges are being faced 

by farmers in all the coffee growing districts. The ability 

to properly identify coffee pests and disease, as well as 

some basic knowledge about pest and disease 

epidemiology are fundamental requirements to 

successfully management pests and diseases and increase 

productivity.  

Farmers believe that managing the BCTB when their 

neighbors are not managing causes management 

implications for the pest as it leaves an  important sources 

of BCTB re-infestation in their fields (Egonyu et al., 

2009; Kagezi et al., 2013). This calls for more 

sensitization of all farmers especially on community-

based actions as an essential strategy to prevent re-

infestation of BCTB from none managed neighboring 

farms. If properly designed, IPM can reduce the harmful 

impacts of chemical use on health and the environment 

and improve farm incomes at the same time (UNDP, 

2012).   



 

 

Various cultural options for management of BCTB such 

as appropriate shade-tree species, regular de-suckering 

and removal of unproductive primary branches of the 

coffee plant and, using Albizia coriaria and Ficus 

natalensis shade trees in coffee instead of A. chinensis  

minimizes BCTB infestation (Egonyu, 2009; Kagezi et 

al., 2013, 2015, 2016b; Kobusinge et al., 2018) and 

elsewhere (Dixon et al., 2003) as well as CWD (Hakiza 

and Birikunzira, 2000; Nabeta, 2007; Unger, 2014). This 

calls for more farmers trainings from extension workers 

and researchers to emphasize the sustainable pests and 

disease management technologies among the 

farmers(Kalyebara, 1999). 

2.5 Factors influencing uptake of 

technologies for managing Black 

Coffee Twig Borer (BCTB) and 

Coffee Wilt Disease (CWD). 

 
Adoption of an agricultural technology is a decision-

making process involving a period of time during which 

an individual goes through a number of mental stages 

before making a final decision to adopt a technology 

(Bwambale, 2015). The decision-making process to 

adopt new agricultural practices depends on both 

intrinsic factors such as knowledge, and attitudes and 

extrinsic factors such as the characteristics of the farmer 

(age, education, social networks, farming experience), 

biophysical characteristics (soil quality, farm size, 

slope), farm management characteristics (land tenure, 

labor source, wealth) and the external (contextual) 

factors (Solomon and Bekele , 2010). 

In the context of this research, adoption basically means 

the incidence of adoption of different NARO promoted 

technologies at the time of data collection. In this case, 

however, it is inappropriate to use adoption in the usual 

way because it’s just one year since this farmers have 

been trained and therefore it’s hard to define a cut-off 

point between adopters and non-adopters (Muntasir, 

2017). Therefore, the word uptake will be used. Most 

farmers usually adopt some of the NARO Promoted 

coffee management technologies in their farms and while 

others don’t. Farmers’ adoption  of technology use are 

influenced by technical training, meeting, oral 

transmission, trust on technician and belief level on 

technology (Stephen et al., 2017). 

Technologies are meant to be incorporated into farming 

systems that is adopted (Muntasir, 2017). The low 

adoption levels of technology is attributed to the cost of 

the technology itself, conservative farmers and weak 

belief in the new technology, lack of capital, lack of 

continuous trainings from the government and extension 

workers (Peter, 2015). It is however advised that 

improved technologies of coffee production such as, 

resistant varieties, agronomic practices, protection and 

other management options should be availed to the 

farmers(Asfaw et al., 2016).  

Access to agricultural technologies play a great role in 

increment of adoption level. The more the farmer's 

access to agricultural technologies, the more they 

probably adopt. Acknowledgement of the same is made 

by Asfaw et al. (2016) that access to quality and quantity 

needs of coffee production technologies also contributes 

to the adoption levels by participating farmers. In the 

survey done by Egonyu et al., (2009) in Mukono and 

Kayunga Districts, results showed that 51% of the 

farmers had no idea of BCTB while the rest had heard 

about it through the electronic and/or read about it in the 

print media.  

2.6 Incidence and damage of black 

coffee twig borer (BCTB) and coffee 

wilt disease (CWD) in coffee fields of 

trained and untrained farmers 

 
According to previous studies, the incidence of BCTB 

has been decreasing, and damage was reducing since 

2009 (Egonyu et al., 2009; Kagezi et al., 2013, 16). 

Despite the continued effort by UCDA to increase 

awareness on the infestation and management of pests, 

BCTB continued to spread within the Robusta coffee 

growing regions (UCDA, 2016a). 

Despite the increased trainings and sensitization, 

incidence of BCTB continues to increase. This drastic 

increase in BCTB incidence is attributed to drought 

which can cause stress and weaken the coffee plant and 

thereby increase the infestation level of BCTB (Wu, 

2016). The prevailing environmental factors plays a vital 

role in the incidence and severity of pests and diseases. 

Increase in temperatures increases the incidence of pests 

and diseases because the plants becomes more vulnerable 

and susceptible leading to increase in the occurrence of 

major pest outbreaks (Dinesh et al., 2015). 

Climate change accelerate the prevalence of pests and 

diseases and increase the occurrence of shock events. 

Also, weather patterns are becoming increasingly 

volatile and unpredictable, with frequent occurrences of 

drought and erratic rainfall occurring with increasing 

frequency (Caffrey et al., 2013a). Rainfall has become 

increasingly unreliable, with both a greater 

unpredictability of occurrence and shorter periods of 

rainfall (MoFPED, 2018). 

The incidence of BCTB was 21.2%,  80 % and 91.7% in 

2009,  2013 and  2016,  respectively,  in Kayunga District 

(Egonyu et al., 2009; Kagezi et al., 2013; Kagezi et al., 

2016). BCTB damage was recorded at 3.7% in 2009 

(Egonyu et al., 2009),   18.3%  in 2013 (Kagezi et al., 

2013) while that of 2016 revealed a damage of 16% of 

the twigs (Kagezi,  et al., 2016). In this study, mean 

incidence of 45% and damage of 4% were recorded for 

Kayunga district. These results also prove that the pest is 

rapidly colonizing other Robusta coffee farmers 

particularly where farmers have limited or no knowledge 



 

 

of managing it (Egonyu et al., 2009;Kagezi et al., 2013a, 

2016b).Incidentally, Robusta coffee contributes 80% of 

the coffee export volume (Bieysse et al., 2006;UNDP, 

2012 ; Kangire, 2013). 

In response to increased pests and disease incidences, 

UCDA in collaboration with NARO, developed training 

materials for farmers and created awareness through 

radio programs; and further established demonstration 

sites on Integrated Pest Management (IPM) in 34 

districts;  procured and distributed Imax pesticide with 

protective equipment and  spray pumps for spraying of 

BCTB (UCDA, 2016 ; Kagezi  et al., 2016b).  

3. Methodology 
 

3.1 Description of the study area  
 

Kayunga district is in central Uganda with eight sub 

counties; Kayonza, Kitimbwa, Bbaale, Busaana, 

Kangulumila,  Kayunga, Kayunga T/c and  Nazigo  Sub 

county (Kayunga Gistrict Local Government, 2009). The 

district has a favorable tropical climate for Robusta 

coffee and lies between 1000-1200 m above sea level 

with a bi-modal rainfall pattern which varies between 

1000 mm - 1500 mm per annum (moderate to high 

rainfall). Rainfall is evenly distributed, and it comes in 

two peaks, one from March to May and the second from 

September to December. The vegetation cover is 

predominantly savannah with short grasses and thorny 

bushes. There are two forest reserves Nazigo and Bbaale. 

The area is generally flat with no remarkable hills. 

 

Fig. 1: Map of Kayunga district, central Uganda 

3.2 Sample selection and data 

collection  
 

A survey was conducted in four purposively selected Sub 

Counties of Kayunga District namely, Nazigo and 

Kayunga (where farmers were trained on managing 

BCTB and CWD using the NARO recommended 

packages) and in Kitimbwa and Busana Sub Counties 

(where farmers were not trained on managing BCTB and 

CWD using the NARO recommended practices).  A 

structured questionnaire was administered to 68 

purposively selected trained farmers and 68 randomly 

selected untrained farmers. The questionnaire elicited the 

role of training on farmers’ uptake of BCTB and CWD 

management technologies among small holder coffee 

farmers.   

 

 

 

3.3 Research design  

 
The research employed a Cross-Sectional Survey. Both 

qualitative and quantitative data was collected using 

primary and secondary approaches. The primary data 

collection approaches included conducting face to face 

interviews, key informant interviews and observations 

during field work. 



 

 

Table 1:  Data collection methods and tools 

Data 

collection 

Methods 

Data collection 

Tools 

Type of data collected  

Household 

Survey  

structured 

questionnaire 

-Information about the technologies used in the management of CWD and 

BCTB.  

-Information on the socio-economic and demographic characteristics of 

respondents, 

-Farmers’ knowledge of the NARO recommended technologies for 

managing BCTB and CWD.  

-limitations that farmers face while using such technologies as well as their 

corresponding suggestions to overcome these limitations. 

Key 

informants’ 

interviews 

Interview 

guides 

-Standard open-ended questions concerning the technologies presently 

used in the management of coffee twig borer pests and coffee wilt disease. 

Pest and 

disease field 

assessments 

Observation  -Researchers visited farmers’ fields to observe their coffee management 

practices in respect to management of coffee twig borer and coffee wilt 

disease. 

-Incidence and damage by BCTB 

-Incidence and damage by CWD 

 

3.4 Data analysis 
 

Data was analyzed using SAS V. 9.1 for Windows 

(SAS, 2008). Information on Socio-economic and 

demographic characteristics such as gender, age, 

sources of income, acreages of coffee owned, 

education level and profession of farmers was also 

captured. Mean frequencies of different variables 

were computed, and percentage distribution tables 

generated. Binary logistic regression was used to 

determine the relationship between use of the 

technologies and the socio-economic factors. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 



 

 

4. Results and Discussion 
 
4.1 Socio-economic characteristics of 

smallholder coffee farmers in Kayunga 

district, central Uganda 

 
Furthermore, majority (65%) of respondents had 

less than two acres of coffee gardens, a similar case 

reported in other coffee growing areas of  Uganda 

(UCDA, 2012; Jassogne and Läderach, 2013; 

Kagezi, et al., 2016b) and in other African countries 

like Tanzania and Kenya (ICC, 2015).This scenario  

in part favors subsistence agriculture, limits 

mechanization and contributes to low coffee 

production in the region (Coffee RoadMap, 2019).  

 

4.2 Farmers knowledge and use of 

the black coffee twig borer 

(BCTB) and coffee wilt disease 

(CWD) management technologies 
 

4.2.1  Awareness  
 

Results from this study revealed that majority (96%) 

of the sampled coffee farmers in Kayunga district 

mentioned that they were experiencing pest and 

diseases problems on their coffee farms This finding 

agrees with survey reports in the Uganda 

Government Ministry of Agriculture, Animal 

Industry and Fisheries (MAAIF) Pest Management 

Plan (MAAIF, 2014). Most farmers mentioned that 

the black coffee twig borer (BCTB) (84%) and 

coffee wilt disease (CWD) (72%) were the most 

important insect pest and disease of coffee in their 

gardens respectively. Earlier studies made similar 

observation in the same district (Egonyu et al., 2009; 

Nabeta, 2007;  Kagezi et al., 2013; 2016b) and in 

other coffee growing districts of Uganda (Unger, 

2014; Dahlqvist, 2016; Kobusinge et al., 2018) as 

well as elsewhere (Oduor et al., 2005; Rutherford, 

2006; Asfaw et al., 2016).  

 

Furthermore, half of the respondents mentioned that 

the damage caused by both BCTB and CWD varied 

with seasons - with higher damage levels being 

observed in dry than wet seasons.  This finding was 

supported by observations in the Key Informant 

Interviews comprising of leaders and professionals 

conducted in this study as well as earlier studies 

(Hara and Beardsley, 1979; Greco and Wright, 

2015; Bukomeko et al., 2017). The changing 

climatic conditions contribute to increase in the 

incidence of pests and diseases especially in dry 

season (Dinesh et al., 2015; Caffrey et al., 2013; 

MoFPED,2018). This implies that rainfall 

distribution may influence the prevalence, incidence 

and damage by BCTB since humidity facilitates 

survival of the ambrosia fungus on the BCTB life 

stages feed (Hara and Beardsley, 1979).  

 

 

 

Table 3: Farmers’ awareness of black coffee twig borer (BCTB) and coffee wilt diseases (CWD) in Kayunga 

District, central Uganda. Significant p-values at p≤0.05 in bold. 

Insect pests Untrained (%) Trained (%) ꭓ2 p-value 

Pests as a problem to coffee production 97 96 0.0052 0.9426 

BCTB on coffee farm 79 84 0.1534 0.6953 

Diseases 
  

  

Diseases as a problem to coffee 

production  

91 76 1.3473 0.2457 

Coffee wilt disease on coffee farm 87 72 1.4151 0.2342 

 

4.2.2 Farmers’ awareness of promoted 

management technologies for black coffee 

twig borer (BCTB) and coffee wilt disease 

(CWD)  
 

It was observed that the trained respondents were 

significantly (p<0.05) more aware of all the NARO-

promoted practices for managing BCTB and CWD than 

the untrained respondents (Table 3.3). This finding 

represents a common scenario that has been reported in 

other studies in Uganda  (Kagezi et al., 2016b) and 

Kenya (Luusa et al., 2018b) 

 

Both farmers and key informants explained that they 

received trainings related to BCTB and CWD 

management from different sources including 

Government extension workers and research institutions 



 

 

such as Uganda Coffee Development Authority (UCDA) 

and National Agricultural Research Organization 

(NARO) (UCDA, 2012; Kagezi et al., 2013).  

However, sometimes, the different stakeholders involved 

in training farmers duplicate trainings for the same 

communities instead of coordinating to provide 

comprehensive trainings  (MAAIF, 2014b; Liebig, 2017; 

UCDA, 2019).  

 

Table 4:  Farmers’ awareness of promoted management technologies for black coffee twig borer (BCTB) and 

coffee wilt disease (CWD) among trained and untrained in Kayunga District, Central Uganda(N=136). Significant 

p values at p≤0.05 in bold. 

Technologies Percentage awareness 

BCTB Untrained (%) Trained (%) ꭓ2 p-value 

Using clean planting materials 33 67 31.5077 <.0001 

Trimming off and burning infested 

materials 

39 61 4.84 0.0278 

Proper spacing, pruning & de-suckering  36 64 7.81 0.0051 

Eliminate alternate host of BCTB 27 73 21.16 <.0001 

Soil and moisture management  28 72 19.36 <.0001 

Using chemicals  32 68 12.96 0.0003 

CWD   
  

Using clean planting materials 32 68 12.96 0.0003 

Uprooting and burning infested plant 

materials 

44 56 1.44 0.2301 

Restricting movement of infected plant 

materials  

22 78 31.36 <.0001 

Sterilizing farm tools after being used 21 79 36 <.0001 

Planting CWD-r-Lines 30 70 16 <.0001 

 

4.2.3 Farmers’ use of promoted 

management technologies for black coffee 

twig borer (BCTB) and coffee wilt disease 

(CWD)  

 
The percentage of respondents using all the NARO-

prompted practices for managing BCTB except use of 

chemicals was significantly (p<0.05) higher for trained 

than untrained respondents This shows that training 

programs have the ability to enhance farmers’ adoption 

and use of new Integrated Pest Management (IPM) 

technologies and innovations in coffee production 

(Bhanu, 2014; Kagezi et al., 2013, 2016b; Luusa et al., 

2018a) and other crops as well (Al-Zyoud, 2014;Hasan, 

2017;Balasha, 2019). 

 

 Enhanced uptake and use of the NARO-promoted 

practices has been reported to reduce incidence and 

damage of BCTB and CWD in the different coffee 

growing agro-ecological zones of Uganda (Kagezi et al., 

2016a; UCDA, 2016). For example, BCTB damage 

decreased from 43 to 8.5% in Masaka district and from 

26.6 to 8.6% in Rakai district over a 3-year period 

(Kagezi et al., 2016b).  

 

The insignificant number of respondents  using chemical 

methods for managing BCTB reported in this study 

implies that training may have limited or no influence on 

the use of chemicals (Luusa et al., 2018a). However, this 

finding contradicts other studies that have showed that 

training positively influences uptake and usage of 

pesticides by farmers (Luzinda et al., 2018b); Mubushar 

et al., 2019). This could in part be due to the general low 

use of this technology in managing BCTB (Egonyu et al., 

2009; Kagezi et al., 2013) as well as other pests and 

diseases in coffee agro-systems of Uganda (Liebig et al., 

2016; Kagezi et al., 2018). The low use of pesticides 

could be attributed to the fact that this practice is 

generally expensive and sometimes may not be available 

or accessible. Secondly,  even those which are available 

on market, some of them may be counterfeit or not  

effective (Rutherford and Phiri, 2006 ; Egonyu, et al., 

2009; Kagezi ,et al., 2018). Nevertheless, NARO and 

UCDA trainings emphasize limited use of pesticides or  

should be used as the last resort where other methods 

have failed to work or in an Integrated Pest Management 

(IPM) program  (Kucel et al., 2009; UCDA, 2019). 

 

On the other hand, the percentage of respondents using 

all options for managing CWD except uprooting and 

burning was significant (p<0.05) higher for trained than 

untrained. This shows that training enhances technology 

uptake and use by farmers for managing CWD (Kangire, 

2013). Lack of significant influence of training on 

uprooting and burning of infected materials as a practice 



 

 

of managing CWD could be in part due to the fact that 

this  practice is labor-intensive but, also farmers may 

utilize  the dried CWD-infected coffee trees for other 

purposes such as firewood and poles (Rutherford and 

Phiri, 2006;Unger, 2014; Nabeta, 2016). This fact was 

supported by interviews with the Key Informants. 

 

Table 5:  Proportion of farmers using NARO technologies for managing the black coffee twig borer (BCTB) and 

coffee wilt disease (CWD) in Kayunga District, central Uganda (N=136). Significant p values at p≤0.05 in bold. 

Technology Percentage usage 
 

Untrained (%) Trained (%) ꭓ2 P-value 

BCTB     

Using clean planting materials 38 62 5.7600 0.0164 

Trimming off and burning infested 

materials 

40 60 4.0000 0.0455 

Proper spacing, pruning & de-suckering 

for both coffee & shade 

40 60 4.0000 0.0455 

Eliminate alternate host of BCTB 27 73 21.1600 <.0001 

Soil/moisture management to enhance 

plant vigor 

33 67 11.5600 <.0001 

Using chemicals 41 59 3.2400 0.0719 

CWD   
  

Using clean planting materials 32 68 12.9600 0.0003 

Uprooting and burning infested plant 

materials 

52 48 0.1600 0.6892 

Restricting movement of infected plant 

materials 

17 83 43.5600 <.0001 

Sterilizing farm tools after being used on 

infected plant materials 

15 85 49.0000 <.0001 

Planting CWD-r-Lines 23 77 29.1600 <.0001 

 

4.3 Effect of socio-economic 

characteristics of the respondents on 

uptake 
 

Results showed that gender of the respondent 

significantly (p≤0.05) negatively influenced labor-

intensive practices such as trimming and burning of 

BCTB-infested plant materials, elimination of alternative 

hosts, water, and soil management as well as use of 

chemical for managing BCTB. Several reports have 

reported similar relationships in coffee (ICO, 2018; 

Kobusinge et al., 2018; Ochago, 2018) as well as other 

crops (Ogato et al., 2009). This could, in part, be due to 

the fact that males participate more in production of cash 

crops such as coffee whereas, females are more involved 

in food crops like beans (Stewart et al., 2015). This could 

imply that since most of these labor-intensive practices 

are done by the males, training them is most likely to 

enhance the uptake and use of these practices  (Kagezi et 

al., 2016b; Ochago, 2018). However, it is advisable that 

agricultural extension trainers should also reach out to 

female farmers as well as involving them in  these  

trainings (Jack and Tobias, 2017) since they are involved 

in most of the day-to-day management of coffee gardens 

(Katya, 2010). 

 

Additionally, age of the respondents had a negative and 

significant (p<0.05) relationship with the use of clean 

planting materials and chemicals for managing BCTB 

but not with other management practices, agreeing with 

previous studies in coffee (Kagezi et al., 2018) as well as 

other crops (Bwambale, 2015). This implies that use of 

the labor-intensive practices for managing BCTB 

decreases with increase in age of the farmers as most of 

these cultural-based approaches are labour intensive 

(Kagezi et al., 2016b). This therefore calls for more  the 

efforts of different stakeholders in the coffee sector to 

support a new generation of coffee farmers by engaging 

the youth in coffee production (Mbowa et al., 2013). 

 

Furthermore, this study revealed that the level formal 

education of the respondents had no significant (p>0.05) 

influence on use of all the BCTB and CWD management 

options. These results imply that irrespective of the level 

of education, farmers can still use both BCTB and CWD 

management practices (Kobusingeet al., 2018). 

However, these findings contradict  other studies that  

reported significant effect of education on adoption of 

improved technologies in coffee production (Nabeta, 

2016; Luzinda et al., 2018) as well as in other crops 

(Shita et al., 2018).This is in part due to the fact that more 

educated farmers are likely to make better agricultural-

related  decisions in relation to acquisition of new skills 



 

 

as well as quickly adopting new technologies in farming 

as compared to their less educated counterparts (Nabeta, 

2016;Tessema et al., 2016; Luusa et al., 2018). These 

results imply that majority of the coffee farmers might be 

lacking adequate education necessary for better modern 

farming (Luusa et al., 2018). However, this could also be 

that those farmers may not have specific knowledge of 

the technologies being promoted since they may not be 

part the formal education acquired (Bwambale, 2015; 

Luusa et al., 2018).  

 

In addition, being purely a farmer had a significant 

relationship (p<0.05) on using clean planting materials 

and proper spacing but  not the use of other options for 

BCTB management (Cheyns et al., 2006). This could in 

part due to the fact that being purely a farmer increases 

the  chances of concentrating on the farming activities 

(National Coffee Strategy, 2015) and therefore farmers 

are  able to implement BCTB and CWD management 

practices effectively since they have few off-farm 

engagements (Coffee Roadmap, 2019). 

 

This study further showed that experience in farming 

also significantly (p<0.05) influenced use of clean 

planting materials, elimination of alternate hosts as well 

as soil and moisture management but not the other 

management practices for BCTB. These results imply 

that as farmers gain experience, they are able to 

understand that using clean planting materials is very 

important in managing BCTB and CWD  (Luzinda et al., 

2018, Ochago, 2018b).. But also, experienced farmers 

are able to manage their soils well hence enhance plant 

vigor and making the coffee plant tolerant to BCTB and 

CWD attack (Kalyebara, 1999).  

 

Also, all respondents mentioned that attending trainings 

in coffee production had a significant (p<0.05) influence 

on use of all the BCTB and CWD management options 

except uprooting and burning of CWD-infected materials 

(Table 4). This is in agreement with  reports from 

previous studies in Uganda (Bwambale, 2015) and  in 

other African countries like Kenya (Luusa et al., 2018) 

and Tanzania (Nyasimi et al., 2016).  This implies that 

trained farmers are more informed of the improved 

practices and how to apply them in a timely manner (Jørs 

et al., 2014; Ochago, 2018b). In addition, farmers learn 

from each other and share experiences during trainings, 

improving their performance after  trainings (Bwambale, 

2015; Tessema et al., 2016). However, it was generally 

observed and from the Key Informant Interviews 

feedback that  almost all farmers were not  uprooting and 

burning the CWD-infected coffee plants because the 

practices is  labour-intensive (Unger, 2014). There is 

therefore a need to address this bottleneck so as to reduce 

further spread of the disease to neighbouring coffee 

plants or farms (Kansiime et al., 2017). 

 

4.4 Factors limiting farmers to use 

different technologies  

Results from this study showed that for the untrained 

respondents, lack of training was the main factor limiting 

the use of the NARO promoted practices for both BCTB 

and CWD (Table 8). This implies that the untrained 

farmers have limited knowledge regarding BCTB and 

CWD. It is generally believed that  access to information 

on new technologies enhances  awareness towards 

technology adoption (Luzinda et al., 2018b). These 

farmers therefore  ought to miss other opportunities that 

come along with continuous  trainings as reported by 

(Kalyebara, 1999). Limited access to extension trainings 

has been reported to contribute to low yields in coffee 

production (Mugoya, 2018). However, to effectively 

manage both BCTB and CWD, there is a need to train all 

the coffee farmers in the community  as using these 

cultural-based practices require a community-based 

approach to minimize re-infection/re-infestation from 

non-managed gardens (Kagezi et al., 2016b). 

Additionally, these trainings should be complemented 

with regular  follow-ups by the extensionists and 

researchers to encourage all coffee farmers to use the 

promoted practices of BCTB and CWD management 

(Kansiime et al., 2017).  

 

On the other hand, most of the trained respondents 

mentioned that they experienced no limitation to using 

the NARO-recommendation practices for managing 

BCTB and CWD except the use of chemicals for 

managing BCTB (Table 9). This finding suggests that 

training of farmers and access to information on 

agricultural technologies enhance uptake, adoption and 

use of technologies (Kalyebara, 1999; Cheyns et al., 

2006). Nevertheless, 35% of the respondents mentioned 

that the use of chemicals as a practice was expensive 

(Egonyu et al, 2009; Kagezi et al, 2013) and this 

contributes to level of adoption (1%) of the practice 

(Namwagala et al., 2014; Kansiime et al., 2017). Lastly, 

it is worth noting that 28% of the trained respondents 

mentioned that use of clean planting materials was 

limited by their availability (Coffee Roadmap, 2017). 

This implies that farmers will continue planting the elite 

seedlings distributed by the Government that are  highly 

susceptible to CWD, hence, further spreading the disease 

(Musoli et al., 2006). 



 

 

Table 8: Factors limiting farmers to use different technologies for managing Black Coffee Twig Borer (BCTB) (Trained farmers n=68 and untrained farmers n=68). 

Significant p values at p≤0.05 in bold. 

Limiting 

factors  

NARO promoted practices for managing BCTB 

Clean plant material (%) trim and burn infested 

materials *%) 

Proper spacing and 

pruning (%) 

Eliminate alternate hosts 

(%) 

Soil and moisture 

management (%) 

Use of chemicals 9%) 

Untrained) Trained  Untrained  Trained  Untrained  Trained  Untrained  Trained  Untrained  Trained  Untrained Trained 

No limitation 2.9 51.5 2.9 58.8 4.4 64.7 1.5 54.4 2.9 45.6 1.5 27.9 

Expensive 2.9 7.4 0.0 0.0 0.0 1.5 1.5 0.0 1.5 2.9 20.6 35.3 

Unavailable 13.2 8.8 0.0 1.5 0.0 0.0 0.00 1.5 0.0 0.0 0.0 7.4 

Laborious 0.0 1.5 14.7 11.8 10.3 13.2 4.40 8.8 10.3 14.7 0.0 2.9 

Ineffective 0.0 1.5 0.0 0.0 0.0 0.0 0.00 0.0 0.0 1.5 0.0 0.0 

Less training 80.9 29.4 82.4 27.9 85.3 20.6 92.6 35.3 85.3 35.3 77.9 26.5 

ꭓ2 120.8 169.2 76.4 107.74 93.44 126.36 69.04 246.8 74.4 193.52 39.8 95.78 

P value  <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Table 9: Factors limiting farmers to use different technologies for managing Coffee wilt disease (CWD) (Trained farmers n=68 and untrained farmers n=68). Significant p 

values at p≤0.05 in bold. 

Limiting factors NARO promoted practices for managing CWD 

Use clean plant material (%) Uproot and burn CWD-

infested materials (%) 

Restricted movement of 

infested materials (%) 

Sterilise farm tools (%) Use of CWD-r-lines (%) 

Untrained Trained Untrained Trained Untrained Trained Untrained Trained Untrained Trained 

No limitation 1.5 55.9 0.0 48.5 1.5 54.4 1.5 52.9 0.0 33.8 

Expensive 1.5 8.8 0.0 1.5 0.0 0.0 0.0 0.0 2.9 10.3 

Unavailable 8.8 7.4 0.0 0.0 0.0 0.0 1.5 0.0 8.8 27.9 

Laborious 0.0 1.5 8.8 11.8 14.7 13.2 10.3 8.8 2.9 1.5 

Ineffective 0.0 0.0 0.0 1.5 0.0 0.0 0.0 0.0 0.0 0.0 

Less trainings 88.2 26.5 91.2 36.8 83.8 32.4 86.8 38.2 85.3 26.5 

ꭓ2 99.8 213.2 91.1 67.24 26.54 118.46 91.1 67.24 36 192.96 

P value  <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 

 

 

 

 



 

4.4.1 Suggestions to overcome the limiting 

factors 
 

Most of the trained and untrained respondents suggested 

that they should be given more training to overcome the 

factors hindering uptake and use of NARO promoted 

practices for both BCTB and CWD apart from use of 

clean planting materials and CWD-r varieties (Table10). 

Such trainings will revamp farmers’ limited knowledge 

regarding improved coffee management practices 

(Luzinda et al., 2018b). These results imply that even 

though some farmers were trained, these trainings were 

not adequate(Luusa et al., 2018). NARO and its partners 

therefore need to develop an approach that enables the 

resource-constrained farmers to continuously invest in 

the promoted technologies to cope with the effects of 

pests and disease on coffee production (Okiror, 2018). 

 

On the other hand, more than half of the trained 

respondents suggested that clean planting materials and 

CWD-r varieties should be made more available (Table 

11).  However, availing clean planting materials that are 

not resistant to CWD might be appropriate for managing 

BCTB but not CWD (Kangire, 2013).  

 

 

 

 

 

 

 

 



 

Table 10: Suggestions to overcome the factors limiting farmers to use NARO promoted practices for managing the Black Coffee Twig Borer (BCTB) (Trained farmers n=68 

and untrained farmers n=68). Significant p values at p≤0.05 in bold. 

Suggestions NARO promoted practices for managing BCTB 

Clean plant material (%) Trim and burn infested 

materials (%) 

Proper spacing and 

pruning (%) 

Eliminate alternate 

hosts (%) 

Soil and moisture 

management (%) 

Use of chemicals (%) 

Untrained  Trained  Untrained  Trained  Untrained  Trained Untrained  Trained Untrained  Trained  Untrained  Trained  

Make it cheaper 5.9 4.4 0.0 0.0 2.9 0.0 4.4 0.0 4.4 2.9 10.3 23.5 

More available 20.6 51.5 0.0 2.9 0.0 4.4 0.0 2.9 0.0 1.5 5.9 32.4 

More effective 0.0 1.5 0.0 0.0 1.5 7.4 1.5 17.6 1.5 14.7 0.0 1.5 

Less laborious 0.0 1.5 14.7 47.1 5.9 39.7 1.5 16.2 2.9 19.1 0.0 2.9 

More trainings 73.5 41.20 85.3 50.0 89.7 48.5 92.6 63.2 91.2 61.80 83.8 39.7 

ꭓ2 75.8426 118.3590 49.8436 41.8046 223.6624 60.0984 243.9448 83.2772 233.8989 120.54 114.9002 58.438 

P value  <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 

 

Table 11: Suggestions to overcome the factors limiting farmers to use different technologies for managing Coffee Wilt Disease (CWD) (Trained farmers n=68 and untrained 

farmers n=68). Significant p values at p≤0.05 in bold. 

Suggestions NARO promoted practices for managing CWD 

Use clean plant material (%) Uproot and burn CWD 

infected materials (%) 

Restricted movement of 

infected materials (%) 

Sterilise farm tools (%) Use of CWD-r lines (%) 

Untrained  Trained  Untrained  Trained  Untrained  Trained  Untrained  Trained  Untrained  Trained  

Make it cheaper 1.5 7.4 2.9 0.0 1.5 0.0 1.5 1.5 4.4 7.4 



 

More available 16.2 52.9 0.0 0.00 0.0 0.0 1.5 0.0 8.8 55.9 

More effective 0.0 2.9 0.0 4.4 0.0 2.9 0.0 4.4 0.0 1.5 

Less laborious 1.5 0.0 13.2 41.2 13.2 44.1 11.8 38.2 0.0 0.0 

More trainings 80.9 36.8 83.8 54.4 85.3 52.9 85.3 55.9 86.8 35.3 

ꭓ2 172.0988 68.6328 116.4691 40.2898 123.5774 42.7916 196.3967 84.2264 198.9312 78.8395 

P value  <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 

 



 

 

4.5 Incidence and damage of black 

coffee twig borer (BCTB) and coffee 

wilt disease (CWD)  
 

Results showed that training had a significant effect on 

the number of coffee trees and primary branches infested 

by BCTB in the district. On average, 44.7% of the coffee 

trees and 4.1% of the coffee primary branches were 

infested by BCTB in Kayunga district, (Table12), 

implying that this pest is still one of the most important 

insect pests infesting coffee in the district (Egonyu et al., 

2009; Kagezi et al., 2013, 2016b). These results show 

that the number of BCTB-infested coffee trees and 

primary branches has decreased tremendously from what 

was observed in 2016, before this study was conducted – 

92% and 16%, respectively (Kagezi et al., 2016b). This 

decline in BCTB infestation could have been due to 

several possible factors. Kayunga district is one of the 

areas where BCTB was first reported (Egonyu et al., 

2009), implying that farmers in this district have gained 

experience in managing the pest to remarkable levels 

(Kagezi et al., 2016b). Secondly, probably the two 

studies were conducted in different seasons. BCTB 

population and damage levels have been reported to be 

influenced by seasons – with higher damages observed 

in dry than wet seasons (Burbano, 2010; Egonyu et al., 

2014;  Dahlqvist, 2016). This is in part due to the 

dormancy of the pest during the rainy season (Burbano, 

2010) which causes it to be supressed (Dahlqvist, 2016) 

but also coffee trees are vigorous during the rainy season 

and stressed during the dry season which increases the 

occurrence of BCTB (Hultman, 2016).

 

 
Table 12: The percentage of coffee trees and primary branches infected by the Black Coffee Twig Borer (BCTB), 

and the percentage of coffee trees infected by Coffee Wilt Disease (CWD) (Trained farmers n=20 and untrained 

farmers n=20) 

Sub-county BCTB-infected trees 

(%) 

BCTB-infested primary 

branches (%) 

CWD-infected trees (%) 

Busana 49.0±16.4 a 4.1±5.3 ab 0.7±1.4 (0.04±0.08) 

Kayunga 40.0±16.7 a 2.8±4.2 b 0.7±1.4 (0.04±0.08) 

Kitimba 46.0±15.8 a 5.7±7.2 a 1.0±2.2 (0.05±0.10) 

Nazigo 44.0±9.2 a 3.7±5.3 ab 3.7±4.8 (0.12±0.16) 

Overall mean 44.7±14.7 4.1±5.7 1.5±3.0 (0.06±0.11) 

CV 32.70901 138.4557 179.2539 

F value 0.73 4.56 1.51 

P value 0.5393 0.0038 0.2296 

Same letters within a column indicate means (after arcsine transformation in case of CWD) are not significantly different 

by Tukey’s test (P<0.05). Values in parenthesis are transformed means (for CWD). 

 

On the other hand, the percentage of coffee trees infected 

with CWD was generally low (1.5%) (Table12). 

However, this finding shows that CWD incidence has 

generally increased from the 0% observed in 2016 

(Kagezi et al., 2016b). The increased incidence of CWD 

could in part be attributed to the type of seedlings that 

farmers plant (Table 13). Results from this study and 

other related studies showed that  majority of the farmers  

in the study district as well as other parts of the country 

plant elite seedlings which they receive especially from 

government (Namwagala et al., 2014;UCDA, 2015; 

Coffee Roadmap, 2019). These materials are highly 

susceptible to CWD and this therefore presents a 

scenario of reinfection of the disease (Musoli et al., 2006; 

Flood, 2009; Kangire, 2013). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Table 13: Types and source of planting materials by farmers in Kayunga district, central Uganda. Significant p 

values at p≤0.05 in bold. 

Type of planting materials Frequency % of respondents ꭓ2 P value 

Clonal coffee 18 13 137.007 <.0001 

Elite seedlings 117 86   

Volunteer seeds 14 10   

Source of planting material     
Own planting materials 54 40 303.385 <.0001 

Other respondents 14 10   

Nursery beds 8 6   

Government 97 71   

Researchers 3 2   

NGOs 1 1   

Politicians 5 4   

 

Furthermore, results further showed that the percentage 

of coffee trees infested by BCTB was higher in farms of 

untrained (47.5%) than trained (42.0%) though not 

significantly different (Table14). This implies that the 

pest is still a major problem in the district irrespective of 

the farmer being trained or not (Egonyu et al., 2009; 

Kagezi et al., 2013, 2016b). On the other hand, the 

percentage of primary branches infested by BCTB was 

significantly (p=0.004) higher on farms of trained (4.9%) 

than untrained (3.2%) respondents. These results also 

show that training has a significant effect on BCTB 

infestation at plot level though this was not the case at 

plot level  (Kagezi et al., 2013a, 2016b). Previous 

research showed that enhanced uptake and use of the 

NARO-promoted practices reported reduced incidence 

and damage of BCTB in the different coffee growing 

areas of Uganda (Kagezi et al., 2016a; UCDA, 2016).  

For example, the number of primary branches infested by 

BCTB decreased from 43 to 8.5% in Masaka district and 

from 26.6 to 8.6% in Rakai district over a 3-year period 

(Kagezi et al., 2016b).  

 

 However, the percentage of coffee trees infected by 

CWD was higher in farms of the trained (2.2%) than the 

untrained respondents (0.8%), although they were not 

significantly (p=0.2661) different (Table14). This 

implies that training a farmer does not mean that CWD 

will be eliminated or reduced  because the disease has the 

potential and ability to spread  from neighboring farms 

that are not managing the disease ( Hakiza and 

Birikunzira, 2000; Rutherford, 2006;Pinard et al., 2016). 

Spread of CWD could also be aided by movement of 

infected vegetative planting materials can also be an 

important source of infection of CWD (Hakiza and 

Birikunzira, 2000; Rutherford and Phiri, 2006). 

 

BCTB like CWD has the ability to spread rapidly both at 

plot (tree to tree) and landscape level (farm to farm) if 

not managed (Flood, 2009; Kangire, 2013;Kagezi et al., 

2016b; Hultman, 2016; Kansiime et al., 2017). 

Managing both BCTB and CWD requires a community-

based approach where all farmers participate in 

managing them, so as to avoid infestation or infection 

respectively from non-managing farmers (Rutherford 

and Phiri, 2006;Phiri N. and Baker, P.S., 2009 ; Kagezi 

et al., 2016b).  

  

Table 14: The percentage of coffee trees and primary branches infested by the Black Coffee Twig Borer (BCTB), 

and the percentage of coffee trees infected by Coffee Wilt Disease (CWD) (Trained farmers n=20 and untrained 

farmers n=20) 

Category BCTB-infected trees (%) BCTB-infested primary trees (%) CWD-infected trees 

(%) 

Trained 42.0±13.3 a 3.2±4.8 b 2.2±3.8 (0.08±0.13) 

Untrained 47.5±15.4 a 4.9±6.4 a 0.8±1.8 (0.04±0.09) 

|t| 1.27 2.90 1.13 

P value 0.2122 0.004 0.2661 

Same letters within a column indicate means (after arcsine transformation in case of CWD) are not significantly different 

by Tukey’s test (P<0.05). Values in parenthesis are transformed means (for CWD). 

 



 

 

5. Conclusion and Recommendations 

5.1 Conclusion 

There was significant knowledge of pests and diseases 

identification and management. Several factors 

influenced uptake of pest and diseases management 

technologies including gender of household head, 

experience with coffee growing, age of household head 

as well as trainings.  Better information flow via 

extension workers and training would improve the way 

pre-existing and newly generated knowledge from 

science reaches to the farmers.  

Training increases uptake of the pest management 

technologies hence the observed decrease in the number 

of BCTB-infested coffee trees and primary branches 

which is also attributed to the gained experience by 

farmers in managing the pest. The current increasing 

spread of CWD is attributed to lack of collective action, 

where some farmers manage their fields but get re-

infestation from neighboring unmanaged fields since 

most farmers did not belong to farmer groups and planted 

elite coffee seedlings which are susceptible to CWD.  

About 70% of the farmers are Knowledgeable and about 

BCTB pest and CWD NARO promoted technologies. 

Age, accessibility, experience, and cost are the main 

factors influencing uptake. Reduced BCTB incidence, 

attributed to trainings and the gained experience by 

farmers in managing the pest. Increased CWD incidence, 

attributed to lack of collective action, some farmers 

manage their fields but get re-infestation from 

neighboring unmanaged fields but also planted elite 

coffee seedlings which are susceptible to CWD 

 

5.2 Recommendations 

From the findings, the study makes the following 

recommendations 

1. Private - government partnerships should build 

the organizational capacity for smallholder 

farmers since the fight against CTB and CWD 

is best done through community action. There 

is need to better approach and target joint issues 

of farmer communities by the formation of 

farmer groups to enable farmers to access 

services like inputs and trainings. Also, the 

government should avail resistant coffee 

varieties to farmers (CWD-r-lines) at 

subsidized prices.  

 

2. Stakeholders should adopt the stepwise 

approach where coffee farmers can improve 

their coffee quality and productivity using the 

available resources to implement the promoted 

BCTB and CWD management technologies 

step by step. 

3. In future, further research should be done to find 

out the multiplier effect of the promoted 

technologies within in the same villages. 
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