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Short Communication

An Efficient Method for the Collection of Coffee Berry
Borer [Hypothenemus hampei (Ferrari)] Adults

Tai-Chuan Wang', Zi-Xuan Cheng’, and Yu-Ping Liang""

Abstract

Wang, T. C., Z. X. Cheng, and Y. P. Liang. 2019. An efficient method for the collection
of coffee berry borer [Hypothenemus hampei (Ferrari)] adults. J. Taiwan Agric. Res.

68(3):254-260.

The coffee berry borer (CBB) [Hypothenemus hampei (Ferrari)] is one of the most serious
coffee pests worldwide. Existing methods to collect CBB adults from infested coffee berries are ex-
tremely labor intensive and time consuming. In order to develop an productive technique to collect
CBBs, a commercial insect breeder was selected as a prototype of the collection device to evaluate
the effectiveness of the additional bridge, the bridge texture, and light source of the device. The re-
sults showed that the device had the optimal collection efficiency when a strip of paper was added as
a bridge to connect the berries in the bottom container to the top collection cup, and when the funnel
and the bottom container were covered with aluminum foil to make the light source come only from
the top, while the textures of the paper bridge had mininal effect on collection efficiency. This modi-
fied collection device provides a better way to collect CBB adults for further research or applications.
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INTRODUCTION

The coffee berry borer (CBB), Hypothen-
emus hampei (Ferrari) (Coleoptera: Curculi-
onidae: Scolytinae), is one of the most serious
pests in coffee plantations worldwide (Damon
2000; Jaramillo et al. 2006; Vega et al. 2009;
Pérez et al. 2015). The CBB causes large eco-
nomic losses on coffee plantations, which was
estimated over US$500 million dollars annual-
ly around the world (Vega et al. 2002). Adult
females bore a hole into the endosperm of the
coffee seed and deposit their eggs inside the
berry, and the larvae feed on the coffee seed
until the resource is depleted. The CBB was
first discovered in Taiwan in 2007 (Lin et al.

2010), and its population had spread exponen-
tially afterwards throughout coffee growing
areas in western parts of Taiwan nowadays,
inculding Townships of Gukeng, Dongshan,
Alishan, Yuchi, Shuili, Meishan and Zhongpu,
causing serious damage (unpublishied data).
Field collection is one of the important
steps for starting research on agricultural pests.
Different types of collection devices were de-
veloped to collect specific pests based on the
life cycles, behaviors, and habits of the insects
(Cloyd et al. 2001; Dogramaci et al. 2011;
Thomas 2012). One of the previously reported
methods to collect CBBs from the field was
tearing apart the infested coffee berries and
picking up each CBB by featherweight forceps
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(Brun et al. 1989, 1993). However, this method
was labor intensive and time consuming,
due to the tiny body size (ca. 1.4—1.7 mm in
length) of the CBB (Mitchell & Maddox 2010),
and tearing the berries often harmed the CBBs
and decreased the survival rate of individuals
for further study. The other method to collect
CBB from infested berries was using a series
of sieves with different mesh sizes to separate
CBBs from berry fragments and CBB feces
when the females were leaving the berries, and
then picking them up by forceps. This method
was hardly feasible due to the unpredictability
regarding timing of leaving of berries for the
female. It is equally time consuming to collect
the adults by forceps. Concerning the disad-
vantages of these methods, this study attempt-
ed to develop a more convenient method to
facilitate CBB collection from infested berries.

MATERIALS AND METHODS

Source of insects

The CBB-infested dry coffee berries retained
on the trees were collected in non-insecticide
usage coffee orchards in Townships of Meishan
and Zhongpu, Chiayi County. The CBBs outside
the berries were removed by sieving with baskets
(38.5 cm x 31.0 cm x 10.0 cm, 1400, Chen Jung
Plastic Co., Ltd., Tainan, Taiwan).

The design of the collection device

The Mini Insect Breeder (BD7001, Mega-
View Science Co., Ltd., Taichang, Taiwan),
which consisted of a bottom container, a funnel,
and a top collection cup (Fig. 1A), was used as
the prototype of the collection device. Three ex-
periments were conducted to evaluate the effects
of the additional bridge, bridge textures, and
the light source on collecting CBB adults. For
each experiment, 500 infested coffee berries
were placed in the bottom container and the
collecting period started from 10:00 a.m. to
4:00 p.m. At the end of the collection, CBB
adults in the top collection cups (Fig. 1B) were
immersed in 75% alcohol and the numbers of

CBBs were counted.

In the first experiment, a strip of quali-
tative filter paper (No. 1, 185 mm, Advantec,
Toyo Roshi Kaisha, Ltd., Tokyo, Japan; cut into
1 cm x 17 cm) was put inside the device to con-
nect the bottom container and the top collection
cup (Fig. 1A), and an identical device without
the paper bridge was used as the control. There
were four replicates for this experiment.

In the second experiment, qualitative filter
paper, bristol board (200 pound, white wood free
paper, Xin Guan Stationery Co., Ltd., Changhua,
Taiwan) and copy paper (800 gsm, double A,
Advance Paper Co., Ltd., Caloocan, Philip-
pines) were used as the paper bridge of the de-
vice to evaluate the effect of its texture on col-
lecting CBB adults. There were three replicates
in this experiment.

To evaluate the effect of light on collec-
tion efficiency, in the third experiment, the
bottom container and the funnel of the device
were covered with aluminum foil, and a strip
of qualitative filter paper was used as the
bridge (Fig. 1D). An identical device without
the aluminum foil was used as the control.
There were four replicates for this experiment.

Statistical analysis

All analyses were performed with SAS
Enterprise Guide 7.1 (SAS Institute Inc., Cary,
NC, USA). Student’s ¢-test was used to exam-
ine differences between the means of the num-
ber of CBBs collected by the device with or
without a paper strip and aluminum foil. The
effects of paper bridge textures were examined
through an analysis of variance (ANOVA) fol-
lowed by Fisher’s least significant difference
(LSD) test. Statistical significance was set at P
<0.05.

RESULTS AND DISCUSSION

Effect of the bridge on collecting CBB
adults

The results showed that the addition of the
bridge in the device had significant advance-
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Fig. 1. The rapid collection device consisted of a Mini Insect Breeder with a paper strip as a bridge (A); coffee
berry borers (CBB) climbed the paper strip to the top collection cup (B); bending the paper strip into “L” shape could
avoid it from slipping down (C); and covering the funnel and the bottom container with aluminum foil could increase
the collection efficiency (D).

ments in CBB collection efficiency. The de- a filter paper bridge inside collected 114.0 +
vice without a bridge only collected 14.0 + 2.2 12.6 CBB adults (Student’s ¢-test, P = 0.0035)
CBB adults on average, while the device with [Table 1(a)].
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Table 1. Means (+ SE) of coffee berry borer adults col-
lected from the device with or without a bridge (a), with
different paper bridges (b), and covered with or without
aluminum foil (c).

Treatment Number

(a) No bridge 14.0+2.2a
Bridge 1140+ 12.6 b

(b) Bristol board 103.0+12.6 &”
Copy paper 118.0+£225a
Filter paper 106.0+12.5a

(¢) No aluminum foil 101.3+27.8a"
Aluminum foil 229.0+£12.6b

“Means followed by the same letter(s) are not significantly dif-
ferent at 5% level by Student’s #-test.

*Means followed by the same letter(s) are not significantly
different at 5% level by Fisher’s least significant difference
(LSD) test.

Effect of bridge textures on collecting
CBB adults

From the observation of the collecting
process in the first experiment, we found that
most CBB adults reached the top collection
cup by climbing the paper bridge, while only
a few of them reached directly by flying (Fig.
I1B). Considering the texture of the paper
bridge might affect its climbing ability, we fur-
ther used two other cheaper and easily avail-
able kinds of paper to evaluate if the texture
of the bridge could affect the collection effi-
ciency. In this experiment, the device collected
103.0 + 12.6, 118.0 + 22.5, and 106.0 + 12.5
CBB adults by using bristol board, copy paper
and filter paper as the bridge, respectively. The
number of collected CBB adults were not sig-
nificantly different (LSD, P = 0.8014) [Table
1(b)], indicating that the textures of the bridg-
es used in this study might have less effect on
the collection efficiency.

A disadvantage of this device is the paper
bridges used in this study could easily be soft-
ened by the moisture from coffee berries and
then slipped down during the collection pro-
cess. To overcome this problem, the paper strip
should be bent into “L” shape and hung on the
funnel (Fig. 1C).

Effect of light on collecting CBB adults

During the first two experiments, we ob-
served that CBB adults were slightly attracted
to light, and they wandered on the transparent
funnel instead of moving directly towards the
top collection cup. Therefore, in the third ex-
periment, the funnel and the bottom container
of the device were covered with aluminum foil
to concentrate the light source only on the
passage towards the top collection cup. The
results showed that the device covered with
aluminum foil collected significantly more
CBBs than the one without covered. The de-
vice without aluminum foil collected 101.3
+ 27.8 CBB adults on average, while the one
covered with aluminum foil collected 229.0 +
12.6 CBB adults (Student’s ¢-test, P = 0.0058)
[Table 1(c)]. The results supported the theory
that the CBB is attracted to light. The use of
opaque materials as bottom parts can serve as
effective tool to maximize the collection effi-
ciency.

In all experiments, the collected CBB
adults were all female. A previous report sug-
gested that the female to male ratio of CBB
was 13 to 1 in Taiwan (Chu et al. 2017). Be-
sides, female CBB adults leave originally in-
fested coffee berries and attack new berries,
while the males have degenerate wing and stay
in the berries (Damon 2000). Therefore, it is
reasonable that the device collected only the
females. However, sometimes we found that
very few male adults come out to the surface
of infested coffee berries, which suggested that
this collection device could possibly collect
both female and male adults.

The experiments also revealed that 500
infested coffee berries could produce over
100 CBB adults within 6 h (Table 1), which
indicated that leaving these infested berries in
orchards could provide the source of re-infest-
ing CBBs in the field. Therefore, these data
suggested that eliminating infested dry berries
could reduce the CBB population in the field
(Aristizabal et al. 2011), and leaving fewer
than 5 dry berries on each tree was recommded
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to be an effectively cultural control method
for the integrated pest management program
for CBB in Colombia (Aristizabal ez al. 2012,
2016).

CONCLUSIONS

Based on the CBB’s tendency to crawl up
and towards light, a commercial insect breed-
er was modified by adding a paper bridge to
connect the berries in the bottom container to
the top collection cup, and covering the funnel
and the bottom container with aluminum foil
to focus the light source from the top. In con-
trast to existing picking and sieving methods,
this novel collection device can easily separate
CBB adults from infested coffee berries with-
out time consuming or labor intensive process-
es, and has been proved to efficiently collect
enough number of CBB adults from infested
coffee berries. We suggest that this device
could be applied in collecting CBB adults for
mass rearing, pesticide efficacy trials, and oth-
er experiments which require a large number
of CBB adults.
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