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Abstract

Insect pests atlmcks on Cacao (Theobroma cacao L) planttions are generallky
controllad using chamical (non-oreanic) pasticidas. Pasticides that are appliad contmioushr
can canse pest mesistnce, pest resurgance, and anvirommentsl pollotion Environmental
polhtion can disnupt the acosvstem dus to mersasad toxic residnes in plant tissue or the soil
Tharafora, # is nacessary to desimn a pest trap with charm and an automatic actuator basad on
a microcontoller on the Arduino board. This automatic msect trap is called the Teptmp vl
Five units of the infrarad sensor tvpe El1S-DS0NE are used to detect insect pests. The
attractants used ware TL lamps, wellow lights and sttractants attached to the tmp svstam
Teptrap v1 shows sxcellent parformance during 33 davs of research. As evidanced b the fan
actuator system that wodss stably with a catching acourmmey of 82.74%, nsact drop time 5 6
mimtss 33 seconds, and the actuator response speed tums on the light, wellow LED and
purmps <1 sacond (= 10 mS). This nsact past control trap can raduce the use of sprav
pasticidas bv 20-30% tharsbv saving the cost of purchasing pesticides up to IDE 74 468 par
hectarz of Cacao.
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L. Introduction

Cacao is one of the agricultural cormmodities that have the potantial o provide great
banefits in Indonesia Howewver, the pest mfestation is the major challangs that faced by the
Cacao farmars bacause it can raducad the production by more than 80% (Basri, 2010).
According to Habibullsh (2018), Cacao production dacraased to 638 400 tons m 2016 which
causad by the land reduction of Cacao plantation area dus to the farmer’ s nability to reduce
the msact pests attack. Insect pest atacks on Cacao significantly affact the dacline in Cacao
production (Billsh ef al. 2014). Insect control on Cacao plants generally uses msacticides.
The mtensity and dose of msecticidas that are applied contmuouskr cansa past resistancs o
insecticides, past resurgmnce and anvironmantal pollution. Ons of the causes of damage o
Cacao is the attack of msact that suck Cacao pods. The affected fruit shows puncture mars
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in the form of black spots on the surface of the fmit. In sevare attacks, the antire surfacs of
the fruit is covarad with black and drv pumetra mards; the skin is harden and cracked This
fruit-sucking msect attack is classifiad as difficult to eradicate bacause it tands to be resistant
to insecticidas (Adf 2013).

Some simple tackmologiss to atract msect mehds the use of lamps, vallow bindars,
and attractants. The commumity tands to use lichts to catch flying pests in agricultural areas
(Pertivd er al., 2013). Flving pests are attractad to gatharing at light sources. The use of
wvallow light (watsrproof papar matarial or vellow LED)) is also considerad as a solution o
attracting insects imto the wap. The insects have a hich mterest o vellow color, which
provides a stimuhis related to changes in plant -:::-1::-1' during flowering and fmit ripsaning
(Hakim eral., 2017). 2 3 s attractants, The odor cansad
bv fmit or r-'nthett-: stractsnts m..vd= of J:|:L=T]:r-1 =uea:1-:-1 camses fuit ﬂes Cagatitis sp. and
Bactrocam sp. atiractad closer to the matarial. The aroma of the attractant from the hanging
methv] aigenol diffuses in the air so that it can be detectad b fruit fliss (Hasvim et al.,
20107, The results of previous research can be used as a reference for a bettar pest frap
desien strategv.

A unique strateev nesd tov be developad to daal with Caceo plant pest on an
ongoing basis through the application of tackmology with low operating cost to increase the
profit ratio of farmers through desiening past traps with microcontroller based automatic
attractants and acwators. The decovs usad are TL-lamps, wellow lights, and attractants
attachad to the trap svstam. This desien tool is called Taptrap v1. The use of this tool wods
to affectively raduce the effect of pest attacds @ preventing mssct attacks on cacao
plantations.

3. Materials and methods

This ressarch was conductad at the Laboratory of Fnersy and Apgricultural
Enginsering, Univarsitas Lampung, Indonesia. The application of insect traps and data
collacion was carried out @ farmers’ Cacso farms i Sukoharjo 1 Villags, Pringsswu
Fagency, Lampune.
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Tha insact trap automation svstam is desienad to control fan actuators, sutomatic
feads nfrared sensors, snd pumps that are in the msect trap, to e nsacts to approach the
tool and drop tham nto an insact resarvoir fillad with water. The past trap automation svstam
usas the AThIzgza microcontrollar on the Ardumo board because it is sasy to assembla
tough, and stable for the use of measuwremeant data acquisition and confrol svstam desien n
agriculre (Wahive of al, 2020; Telaumbanua ef al, 2019; Trivono er al, 2019). The
MMicrocontollar module desien is equipped with an LCD, ETC, and MicroSD Modula. The
power usad to tum on the microcontrollar and actuator in the pest rap comes from Solar
Czall. The elactricity ganaratad bv the Solar Call s in the form of DT woltags so that for
actuators that raquire AC voltage slactricity is taken from the Solar Czll which has bean
through the invertar.

The E18-D3NK mfrared sensor has a reading accuracy of 1 mm with a detaction
distanchk of 3 an. This infrared sensor can datect changes in mfrared enarey. This sansor is
used to detect insacts hmred mto the pest rap and msects that enter the past tmp. The dasimn
of the tvpes of decovs usad m the fraps is TL-lamps, vellow mmlti LED)s, and attactants. Tha
desien of actuators used i pest traps is o use a fan, a decov (IL-lamp, vellow light
attractant) and a water pump with a voltage of 220V and a power of 33 watts. The fan blows
the wind to knock dovwn imsects when insects datected by infrared sensors are nside the past
trap catching room. The use of a water pump functions to circulats watar in the msact
collaction tub at 06.15-06.30 AM to prevent tmpped msect from escape and to make #
sasiar for researchars to coumt msacts (for snalvsis) mamallr. The seductive TL-lamp gz




