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Abstract: Coffeee Fruit Borer (CFB) (Hypothenemus hampeii) is an important pest which attacks the Coffeee fruit  and limited were done in Sumatera 
Utara. Integrated Pest Management (IPM) of CFB control are used by biological, mechanical and chemical but the most effective is mechanical with trap 
utilization because this mechanical control is cheap, easy, and can be calculated. This study aims to determine the effectiveness of Coffeee fruit extract 
utilization for control of CFB. This research was conducted at 2 sites in Sidikalang subdistrict and 2 sites in Sumbul sub district with 5 stations and 5 
treatments TO (Control), T1 (25 ml of Coffeee fruit extract), T2 (50 ml of Coffeee fruit extract), T3 (75 ml of Coffeee fruit extract), T4 (100 ml of Coffeee 
fruit extract) used a non factorial randomized block design. The results showed which the highest CFB collection from SiAT4 at Sidikalang location on 
Arabica Coffeee with 100 ml of Coffeee fruit extract by 42.2 individuals, meanwhile the lowest CBF trapped is control treatment at Sumbul location on 
Robusta Coffeee type (SuRTO) by 22.6 individuals. The treatment (SuRT4) at Sumbul location with Robusta and 100 ml of Coffeee fruit extract was the 
best treatment to reduce the percentage of CFB attack. 
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1 INTRODUCTION 

COFFE is a great source of beverages consumed by the 
community of Indonesia. North of Sumatra is one of the 
Coffeee production regions in Indonesia, especially Dairi 
District which produces two types of Coffeee, namely 
arabica and robusta [1]. The productivity of North Sumatera 
Coffeee is only 1,154 kg/ha/year while Costa Rica is 1,610 
kg/ha/year. Robusta productivity of 649 kg/ha/year 
compared to Laos 738 kg/ ha/year and caused by low 
fertilizer input, lack of plant maintenance, absence of shade 
trees, old age of plant, and high pest insects Coffeee Fruit 
Borer [2]. One of the most important pests of Coffeee plants 
is the Coffeee Fruit Borer (CFB) (Hypothenemus hampei) 
that attacks the fruit of Coffeee starting from the fruit is still 
green, ripe milk until post-harvest. In the application of IPM, 
observations of pests and environmental factors affecting 
the development of pests should be done routinely or 
periodically on a cultivated area using a particular method 
to collect information about the state of the population or 
the extent of pest attack and the factors that influence it [3]. 
Pests control with chemical insecticides is ineffective 
because almost all stages of pest development in the fruit. 
Besides that, farmers experience difficulties in spraying 
because in general the height of Coffeee trees exceeds 
human height [4].  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Then we determine to find out of alternative technology in 
controlling of CFB through detection of composition and 
concentration of chemical compounds contained in Coffeee 
fruit. In Coffeee beans contain consist of, caffeine, 
trigonella, proteins, carbohydrates, aliphatic acids, 
chlorogenic acid, fats, glycosides, minerals, and volatile 
components [5].  Although CFB control effort is done by 
catch female flying insects using pulling compounds 
(attractant) so the population of H. hampeii in the crop will 
be reduced. Farmer difficulties of obtaining the 
attractiveness of artificial materials when needed need to 
be overcome by looking for attractants from local natural 
ingredients instead of attractants from artificial ingredients. 
Given the difficulty, it is necessary to look for alternative 
attractant derived from natural vegetable ingredients that 
exist around the farmers. These eco-friendly natural 
vegetable materials are expected to function as attractants 
in the CFB trap [6]. 
 

2 MATERIAL AND METHODS 

The research was conducted in 4 locations of Coffeee 
plantations with Arabica and Robusta Coffeee in Dairi. The 
identification of pests at the Laboratory of Pests, Faculty of 
Agriculture, Universitas Sumatera Utara. The ingredients 
used in this study are 1 kg of Coffeee bean extract of each 
material of arabica and robusta variety, leafs and fruits 
arabica and robusta Coffeee, aquadest, gauze, plastic 
bags, detergent, data and stationery books, labels, and 
bottle sample. The tools that used in this research are 
scales, mortal, erlenmeyer, plastic jar, blender, tube bottle, 
600 ml plastic bottle, measuring cup, cutter, plastic 
container, magnifying glass, scissors, safety pin, raffia rope, 
camera, and others. This research used non factorial 
randomized block design with 5 treatments, namely: TO 
(Control, Aquadest), T1 (25 ml Coffeee extract), T2 (50 ml 
Coffeee extract), T3 (75 ml Coffeee extract) T4 (100 ml 
Coffeee extract). Each location consists of 5 experimental 
units and each experimental unit consists of 5 treatments so 
that the required plant is 25 x 4 = 100 plants. 
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a. Determination of Sample Plant Location 
Determining the location of the sample plants at 4 Coffeee 
plantation sites in Dairi District using diagonal system. The 
area of each plantation area is 2000 m

2
. Each area of the 

garden is divided into 5 points of observation plot with 5 
treatments on each sampling plot, so that 25 samples are 
obtained at each plantation location. 
b. Producing of Coffeee Fruits Extracts 
Producing the apprentices of Coffeee fruit extract using 
Coffeee fruit that has begun to harden with dark green to 
red blackish taken from each plantation location as much as 
100 grams. The fruit of Coffeee is cleaned and then 
pounded with mortal until the Coffeee breaks, then the 
Coffeee fruit is smoothed using a blender and solvent use 
of water as much as 1000 ml. Once smooth the Coffeee 
fruit extract is filtered to separate the dregs from the 
Coffeee fruit. Then extract the Coffeee fruit is put into 
plastic bags according to each treatment. 
c. Assembling and Installation of Traps 
The trap uses a 600 ml mineral water bottle that is 
perforated to form a window measuring 2 x 8 cm wide. 
Then on the inside hung a plastic bag containing the extract 
of Coffeee fruit extract, and at the bottom of the bottle there 
is water mixed with detergent. Bottle traps are hung on the 
plant Coffeee branch of the sample at an altitude of ± 1.2 m 
above ground level. Observations were made every 4 days 
for 6 observations during October until November 2017. 
 

3 RESULT AND DISCUSSION 

 

3.1 Number of CFB trapped and Percentage of CFB 
Attacks at Plantation Sites in Dairi District 
From the research result, the use of Coffeee fruit extract 
attractant to the number of CFB (H. hampeii) trapped and 
the percentage of CFB attack showed significant result that 
is with the value of sig.0.000 and value (F= 3.38) on anova. 
The number of CFB trapped and the percentage of CFB 
attacks in Dairi District can be seen in the following table 1. 
 
TABLE 1: NUMBER OF CFB TRAPPED AND PERCENTAGE OF CFB 

ATTACK AT COFFEEE PLANTATION LOCATIONS IN DAIRI DISTRICT 

 

Treatments 
Number of CFB  

trapped 
Percentage of 

CFB attack (%) 

SiATO 35       cd 65.6    a 

SiAT1 32.6     d 63.8   ab 

SiAT2 31       de 56.6 abc 

SiAT3 36.6  bcd 48.6  bc 

SiAT4 42.2     a        41       c        

SiRTO 29.6    de 64.4   ab 

SiRT1 38.4     bc 50.2 abc  

SiRT2 40         b 54    abc 

SiRT3 40.6     ab 56.6 abc 

SiRT4 35.4   bcd 46.8    c 

SuATO 31        de   5.6      d 

SuAT1 29        de 3.4      d 

SuAT2 26.8     de 3.6      d 

SuAT3 29.4     de 4.6      d 

SuAT4 27.6     de 4.6      d 

SuRTO 22.6       f 5         d 

SuRT1 27.8     de 4.8      d 

SuRT2 24          e 3.4      d 

SuRT3 33         d 4.8      d 

SuRT4 33.4     cd 3         d 

From the calculation results with 6 sampling times during 
October until November 2017, the number of CFB (H. 
hampeii) trapped in the trap bottle with the highest amount 
is at Sidikalang location on Arabica Coffeee type with the 
treatment of 100 ml Coffeee extract (SiAT4) with an 
average of 42.2 individuals of CFB (Table 1). This treatment 
is the best treatment in increasing the number of trapped 
CFB with the use of Coffeee fruit extract. This suggests that 
Coffeee fruit extract proved effective to be used as an 
attractant that can stimulate insects in controlling Coffeee 
fruit borer (H. hampeii), it is suspected because in Coffeee 
fruit extract there are compounds that can attract insects 
such as chlorogenic acid so that the use Coffeee fruit 
extract can increase the number of trapped CFB. [7] stated 
that the interest of Hypothenemus hampei is also due to the 
attractiveness of the atraktan attached to the trap of the 
Coffeee plant. The lowest number of CFB was trapped in 
controlling treatment at Sumbul location with Robusta 
Coffeee (SuRTO), which was 22.6 individuals (Table 1). 
This suggests that the absence of attractant traps attracts 
the CFB so that the number of CFB trapped is small so that 
it can be said that the CFB trap will be effective if there is 
an attractant as the pulling compound. According [8] 
Coffeee Fruit Borer (CFB) controllers is a trap device 
consisting of two main parts of the trap device and the 
pulling compound (attractant). Calculation of percentage of 
attack from location of Coffeee plantation in Dairi Regency 
shows that the lowest percentage of attack result and is the 
best in pressing percentage of pest attack of CFB that is at 
location of Sumbul and type of Coffeee Robusta with 
treatment of 100 ml attractantextract of Coffeee fruit 
(SuRT4) that is with percentage of attack equal to 3%. This 
shows that the use of Coffeee fruit extract in the trap is able 
to suppress CFB pests attacks on Coffeee plants, because 
in Coffeee fruit extract there are compounds one of which 
chlorogenic acid acting as attractiveness. This is consistent 
with the results of [10] study indicating that trapping 
chlorogenic acid attractants from leaf and fruit is most 
effective in control of CFB pests. According to [9] the 
attrition takes off into the air as steam / gas slowly. Insects 
will be attracted by the smell of attractiveness of H. hampeii 
females will enter into the container attractiveness. H. 
hampei's collision with the inner wall of the bottle will make 
H. hampeii fall into the soap solution at the bottom of the 
bottle, so that H. hampeii can no longer fly or be trapped 
and die.  
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CFB pests are attracted to Coffeee because Coffeee is a 
source of food [10]. H. hampeii is usually more interested in 
almost ripe Coffeee because of its bright color and there are 
volatile compounds from Coffeee beans that make CFB 
interested to approach [7]. In general, female beetles enter the 
fruit by making small holes from the tip of the Coffeee fruit. H. 
hampei commonly affects Coffeee beans whose seeds 
(endosperm) have hardened, but in unrefined berries whose 
diameter is more than 5 mm are also occasionally attacked. 
Attacks on fruit whose seeds have hardened will result in a 
decrease in the number and quality of results. The damage 
inflicted on such attacks is sometimes even more severe, as 
the fruit becomes undeveloped, turns reddish yellow, and 
eventually falls [11]. In Table 1, it can be seen that the 
percentage of CFB pests from two districts in Dairi District 
shows the highest percentage of attack on Sidikalang Coffeee 
plantation with Arabica Coffeee type and without treatment of 
SiATO Coffeee extract of 65.6%. From the data it can be seen 
that without the treatment of the extract of Coffeee fruit extract 
is very high percentage while in the treatment of Coffeee fruit 
extract showed that the treatment is effective in suppressing 
the percentage of CFB pests in Coffeee plants, Coffeee plant 
extracts contain compounds one of which chlorogenic acid can 
be used as an actractant. [7] say that chlorogenic acid in 
addition to acting as antioxidant in humans, is also attracting 
insects means chlorogenic acid is an attractive attractant 
attractant to the insects. Based on the measurement of 
environmental factors (temperature, humidity, rainfall) it can be 
seen that there is a significant percentage of attack 
percentage with air humidity with value (F= 0,018) and air 
temperature with value (F= 0,030), meaning water humidity 
and water temperature is an environmental factor that affects 
the percentage of CFB attacks. Pearson correlation between 
moisture and percentage of attacks (r = 1.000 *), this value 
indicates the correlation between moisture and higher 
percentage of attack moisture will be higher percentage 
percentage. This is because water humidity is one of the 

supporting factors for CFB development.. Besides, the 
insignificant factor on the percentage of attack is rainfall, with 
the value (r = -0.921), this is because the rainfall does not 
directly affect the percentage of CFB but affects the humidity, 
and this moisture is directly the important factor for the 
development CFB. CFB imago still influenced by several 
factors, among others, environmental conditions and 
adhesives used [12]. There are several factors that affect the 
development of CFB one of them is the shade that is too 
dense, resulting in high humidity [5] the more heterogeneous 
the increasingly complex physical environment of the flora and 
fauna communities in one place and higher species diversity 
[13]. 
 

4 CONCLUSION 

1. SiAT4 treatment is the best treatment in increasing the 
number of trapped CFB with 42.2 average. 

2. SuRT4 treatment is the best treatment in suppressing the 
percentage of CFB attack that is equal to 3%. 

3. Environmental factors that affect the percentage of attacks 
that is air humidity and air temperature, but environmental 
factors have no significant effect on the number of CFB 
trapped 
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Table 2. Correlation test of chlorogenic acid attractiveness applying to percentage of CFB attack with 
environmental factor 

 

 
Percentage of CFB 

attack 

Rainfall Humidity Temperature 

Percentage of 

CFB attack 

Pearson Correlation 
1 -,921 1,000

*
 Percentage of CFB 

attack 

Sig. (2-tailed)  ,254 ,018  

N 100 3 3  

Rainfall 

Pearson Correlation -,921 1 ,932 Rainfall 

Sig. (2-tailed) ,254  ,236  

N 3 3 3  

Humidity 

Pearson Correlation 1,000
*
 ,932 1 Humidity 

 Sig. (2-tailed) ,018 ,236   

N 3 3 3  

Temperature 

Pearson Correlation -,999
*
 -,902 -,997

*
 Temperature 

Sig. (2-tailed) ,030 ,284 ,048  

N 3 3 3  
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