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Abstract 

The Coffee berry borer (Hypothenemus hampei) is one of the most destructive pests affecting coffee production in Tanzania. As 

part of Integrated Pest Management (IPM) strategies, effective trapping methods are crucial for reducing pest populations and 

minimizing crop damage. This study evaluated the effectiveness of modern BROCAP® traps compared to traditional, locally-

made traps in capturing adult CBBs in coffee farms at Uparo village, Moshi Rural District, Kilimanjaro region. A field experiment 

was conducted from January to December 2019 using a total of 60 traps, 30 BROCAP® traps and 30 modified local traps 

developed by the Tanzania Coffee Research Institute (TaCRI). Each trap was baited with a 1:1 mixture of methylated spirit and 

water. The experiment was laid out in a Randomized Complete Block Design (RCBD) to control for field variability, and data 

were collected every three days for twelve consecutive months. Statistical analysis was performed using GenStat software, with 

the Chi-square test used to determine the significance of differences in trap performance. Results showed that BROCAP® traps 

captured a total of 505.67 adult CBBs, while traditional traps captured 429.00. The greatest performance gaps were observed in 

May (O–E = –21.00) and July (O–E = –24.33), suggesting that modern traps are more effective during peak infestation periods. 

The cumulative Chi-square value of 32.38, corresponding to a p-value < 0.001, confirmed a statistically significant difference in 

trap effectiveness. The study revealed that while the BROCAP® trap was more effective in certain months, the locally-made trap 

performed comparably well throughout the year. This suggests that the modified local trap can be used as an alternative for 

managing CBB in coffee farms, a technology affordable to smallholder farmers. 

Keywords 

Effectiveness, Coffee Berry Borer, BROCAP® Trap, Traditional Trap, Methylated Spirit Lure, Integrated Pest Management 

 

1. Introduction 

Coffee remains a vital export crop for many countries, sig-

nificantly contributing to earnings and impacting the socio-

economic lives of rural communities involved in its produc-

tion [4]. It serves as a crucial source of national export revenue 

and internal cash income for farmers in numerous developing 

countries across Africa, Asia, and Latin America, according to 

the International Coffee Organization [2]. Economically, cof-

fee is the second most exported commodity after crude oil and 
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employs over 100 million people worldwide [2]. The two most 

economically significant species of the genus Coffee are 

Coffea arabica L. and Coffea canephora Pierre ex Froehner 

[8]. Over 90% of coffee production occurs in developing 

countries, while consumption predominantly happens in in-

dustrialized economies [5, 8]. In Tanzania coffee contributes 

about five percent to total exports, generating around United 

States Dollars (USD) 100 million annually, whereby, over 90% 

of its output is from smallholder farmers, employing 400,000 

families, impacting 2.4 million citizens [5] The country pro-

duces an average of 70,000 metric tons of coffee each year, 

with around 70% being Arabica and 30% Robusta [18]. How-

ever, in recent years, coffee production has significantly de-

clined due to phytosanitary issues, particularly from direct and 

indirect damage caused by various pest species [11]. 

Coffee pests and diseases are significant constraints to cof-

fee production in Tanzania, reducing both crop yield and qual-

ity [18]. Among these, the coffee berry borer (CBB), Hypoth-

enemus hampei Ferrari, stands out as one of the most econom-

ically impactful and widespread insect pests, affecting coffee 

production across Africa, Asia, and Central and South Amer-

ica [1, 2, 7]. A survey in the Kilimanjaro region by [9] reported 

infestations in farms at medium altitudes (1200-1600 m.a.s.l.). 

The adult female borer causes damage by boring into green 

coffee berries to lay eggs, resulting in legless white larvae that 

feed on the beans [1, 16]. This pest leads to premature cherry 

drop, reduces bean weight, decreases quality, and affects cof-

fee flavor [10]. In severe infestations, up to 50-100% of ber-

ries can be attacked if no control measures are implemented 

[14]. Therefore, effective management strategies are essential 

to mitigate the impact of this pest. Integrated Pest Manage-

ment (IPM) programs, which focus on crop sanitation, biolog-

ical control, and pesticides, have been developed in other re-

gions to manage CBB [1, 6, 7, 10]. Many IPM examples em-

phasize cultural controls, such as frequent harvesting to elim-

inate CBB breeding habitats, although labor-intensive, effi-

ciently collecting mature and older dried berries [11, 18]. 

Control of this pest varies according to the cultivation sys-

tem used, but it is hindered by two main factors; the cryptic 

nature of the insect, which remains protected inside the coffee 

berry, and the presence of unharvested or fallen coffee berries 

in the field, which allows the pest to survive from one season 

to the next [8, 16]. Traditionally, CBB control has relied heav-

ily on synthetic insecticides [12, 17]. Management strategies 

have also included the use of African parasitoids (Cephalono-

mia stephanoderis, Prorops nasuta, and Phymastichus coffee), 

a fungal entomopathogen (Beauveria bassiana) [3, 8, 17], and 

insect traps [1]. Trapping is one of the most effective methods 

for reducing the population of adult Coffee berry borer in the 

field [14]. Modern traps (BROCAP® trap) have recently be-

come a promising method for CBB Management. The 

BROCAP® trap, specifically designed and developed by the 

Centre International Research Agriculture Development (CI-

RAD) and Production de Café (PROCAFE) in El Salvador, is 

considered a useful addition to IPM for CBB control in El Sal-

vador [6, 13, 15]. Its validation in commercial coffee planta-

tions resulted in infestation reductions of up to 80% [6]. How-

ever, currently, due to demand in several countries, this trap is 

possibly the only patented one marketed under a trademark for 

borer control [4]. Moreover, the Tanzania Coffee Research In-

stitute (TaCRI) has also developed modifications of the 

Brocap trap that have proven effective, especially with meth-

ylated spirit and water (1:1) and local alcohol made from ba-

nana (Mbege) [9, 10]. However, a significant challenge for 

coffee farmers is the lack of adequate knowledge regarding 

the effectiveness of these traps, leading to confusion about 

which trap to use against CBB. Therefore, this study aims to 

evaluate the effectiveness of these modern and locally made 

traps for capturing the adult coffee berry borer in coffee fields, 

to provide insights into cost-effective pest control methods for 

coffee growers. 

2. Materials and Methods 

2.1. Description of the Study Site and Duration 

The study was conducted in smallholder coffee farms at 

Uparo Village, Moshi rural district in Kilimanjaro Region. 

Uparo is located at latitude 3o 20’20.69729’S and 

37o27’38.03104’E with 1238.47 m altitude above the sea level. 

The farmers found in this village are among the coffee pro-

ducers. The site was also selected due Survey done by the Ad-

aptation for Ecosystem Resilience in Africa (AFERIA) project, 

which identified a severe infestation of CBB. 

2.2. Traps, Dispenser, and Attractant 

The traps used for the experiment were a modified locally 

trap and a BROCAP® trap. The BROCAP® trap, developed 

by CIRAD and PROCAFE in El Salvador, which is specifi-

cally designed for the coffee berry borer (CBB) and has been 

deemed useful for Integrated Pest Management (IPM) in In-

donesia, with validation conducted by ICCRI and CIRAD un-

der local conditions [6]. Over a decade of experimentation by 

PROCAFE and CIRAD has refined its design and effective-

ness, leveraging methanol and ethanol as attractants or lures, 

But for this experiment, methylated spirit and water were used 

as attractants (1:1). Similarly, the local CBB trap developed 

by the Tanzania Coffee Research Institute (TaCRI) is a modi-

fication of the BROCAP® trap, made from a painted red col-

our of 1.5-liter empty plastic bottle using methylated spirit and 

water as attractants. 
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Figure 1. (1a) Photo of BROCAP® (Modern) trap and (1b) photo of the modified traditional trap. 

2.3. Placement of Traps and Experimental 

Design 

A Complete Randomized Block Design (CRBD) with three 

replications was used for the experiment. The treatments in-

cluded modern traps (Brocap traps) and traditional traps. A to-

tal of 60 traps were placed in the field, with 30 modern traps 

and 30 traditional traps. The traps were baited with a mixture 

of methylated spirit and water in a 1:1 ratio by volume as a 

lure, which was refreshed every two weeks to maintain its ef-

fectiveness. The experiment was conducted over one year 

from January to December. 

 
Figure 2. Photo of (2a) BROCAP® trap and (2b) traditional trap placed in the coffee field. 

2.4. Data Collection 

Data were collected over twelve months from January to 

December. Inspections of both traditional and modern traps 

were conducted every three days for twelve months. During 

each inspection, the total number of adult coffee berry borers 

(CBB) captured in each device was counted and identified us-

ing a magnifying lens. 

2.5. Data Analysis 

Data on adult Coffee Berry Borer (CBB) captures from the 

two trap types BROCAP® and modified local traps were col-

lected every three days over a 12-month period and subjected 

to statistical analysis using GenStat software. The total num-

ber of CBBs captured per trap type was aggregated monthly 

and annually. The Chi-square test was used to determine 
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whether differences in trap performance were statistically sig-

nificant across the observation period. Observed versus ex-

pected values were compared monthly to identify periods of 

significant variation in trap efficacy. 

3. Results 

 
Figure 3. Monthly Performance of BROCAP® Traps in Capturing 

Coffee Berry Borer (CBB). 

The number of coffee berry borer (CBB) captures varied 

significantly with trapping method and month (p < 0.05). 

Modern traps outperformed traditional traps during peak in-

festation (January–July), with the largest difference in May 

(65 ± 2.5 vs. 50 ± 2.2; p < 0.01). Traditional traps slightly ex-

ceeded modern traps in August–September, while no signifi-

cant differences were observed in November–December (p > 

0.05). Seasonal trends showed captures rising from January, 

peaking in May, and declining sharply thereafter. The findings 

highlight the superior efficiency of modern traps during high-

infestation periods, with both methods performing similarly in 

low-infestation months. 

 
Figure 4. Monthly Performance of Traditional traps in Capturing 

Coffee Berry Borer (CBB). 

 
Figure 5. Monthly Comparison of CBB Captures by BROCAP® and Traditional Traps. 

4. Discussion 

The present study evaluated the comparative effectiveness of 

modern BROCAP® traps and traditional locally-fabricated traps 

in capturing adult Coffee Berry Borer (Hypothenemus hampei) 

over 12 months in coffee farms in Uparo village, Kilimanjaro, 

Tanzania. The monthly capture data, as illustrated in the bar graph, 

indicate a consistent and notable superiority of BROCAP® traps 

over traditional traps across all months of the year. 

Peak CBB captures occurred between January and July, co-

inciding with key phonological stages of the coffee plant that 

are favorable to CBB infestation, particularly berry develop-

ment and maturation. During these high-infestation periods, 

BROCAP® traps consistently recorded higher catch rates. For 
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example, in May and July, BROCAP® traps captured approx-

imately 20–25 more insects per month than the traditional 

traps. This notable difference during peak infestation months 

highlights the potential of BROCAP® traps as a more effec-

tive intervention tool in integrated pest management (IPM) 

programs, particularly when timely pest suppression is most 

critical to minimizing crop losses. 

In the early months (January to March), the difference be-

tween trap performances was present but relatively modest. 

This may be attributed to more uniform environmental condi-

tions and a more evenly distributed pest population at the be-

ginning of the infestation season as revealed by [4]. Neverthe-

less, BROCAP® traps maintained an edge, demonstrating 

their capacity to begin reducing pest populations before they 

reach economic threshold levels. 

From August through December, a declining trend in CBB 

captures was observed for both trap types, likely reflecting the 

post-harvest period when fewer mature berries are available to 

sustain large pest populations. Although the overall number of 

insects captured declined, BROCAP® traps continued to out-

perform traditional traps, albeit with narrower margins. This 

suggests that while both trap types lose efficiency with re-

duced pest activity, the modern traps remain consistently more 

effective throughout the year. 

The differences in trap efficiency were further supported 

by the cumulative Chi-square value of 32.38, with a corre-

sponding p-value of < 0.001, confirming a statistically sig-

nificant difference in trap performance. Notably, the error 

bars for the traditional traps in several months indicate 

greater variability, suggesting that locally-made traps may 

be more susceptible to performance inconsistencies. These 

could result from differences in construction quality, lure 

dispersion efficiency, or structural durability under varying 

environmental conditions. 

The superior performance of BROCAP® traps is attributed 

to their optimized design, which facilitates better pest attrac-

tion and retention, as well as improved lure effectiveness. 

Their larger trap surface area and specialized configuration 

likely enhance interception and capture rates, especially dur-

ing periods of intense CBB activity. 

From a practical standpoint, these findings advocate for the 

integration of BROCAP® traps into coffee pest management 

strategies. Their proven effectiveness, especially during peak 

infestation periods, can contribute to a substantial reduction in 

pest pressure and potential crop damage. However, for suc-

cessful large-scale adoption, considerations must be made re-

garding cost, availability, and accessibility for smallholder 

farmers. BROCAP® traps, while effective, may be more ex-

pensive and require external sourcing, unlike traditional traps 

that can be produced locally with minimal resources. There-

fore, extension efforts should also include farmer training, 

demonstration plots, and potential subsidies or cost-sharing 

mechanisms to facilitate widespread use. 

 

5. Conclusion and Recommendations 

The study highlights the significant potential of using traps to 

reduce the number of adult coffee berry borers (CBB) and thereby 

increase coffee production. The BROCAP® B trap demonstrated 

superior trapping ability compared to traditional traps. However, 

since the number of CBBs captured by both traps was almost sim-

ilar on most sampling dates, the traditional trap, which is a mod-

ification of the Brocap trap, could serve as a cost-effective alter-

native for integrated CBB management. To ensure effective vali-

dation of these technologies, it is recommended that the study be 

conducted over at least three years. 
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CIRAD Centre International Research Agriculture 
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