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Abstract. Insect pests such dhrips sp. can result in yield losses in chili up to 23%.
To suppress its attacks while reducing pesticide use, nepplints can be grown at
the edges as the barrier of the insects to decreaspgpesations. This study aimed to
determine the effectiveness of several types of edge plamepallents to control the
population and intensity ofhrips attack on small chili@apsicum frutescenis), by
conducting a experiment in the field located in the villagdyiur Lembang, Narmada
District, West Lombok Regency. The experimental desigrd wegs a randomized
block design (RBD) with four treatments, namely chiliasity chili + marigold, chili +
onion and monocropped chili (control), each of which wesicated six times. Data
were analyzed with analysis of variance (ANOVA) and TikeMSD at 5%
significance level. The results showed that the udeaefl, marigold and shallots as
repellents was effective in reducing the population arehgity of Thrips pest attacks
on chili plants. Th&hripspopulation on chili planted with basil, marigold, and dtall
was significantly lower than the control plants. Thehkgf average population
Thrips was in control plants (3.52 individuals), while in thlants treated with basil,
marigold and shallot were 2.40; 2.60 and 2.79 individuals, respbctiThe intensity
of attack byThripssp was significantly higher in the control (3.70%) than ettbated
chili plants, i.e. only 2.91% under the treatment withlp8s15% with marigold, and
3.32% with shallots.
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1. INTRODUCTION

Cayenne pepper or small chitgpsicum frutesceris) is a horticultural crop with a high economic
value, which is widely used as food ingredients, mateivalsdustry as well as for use as medicinal
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ingredients. The price of chili as the main food commodity in Insianeontinues to fluctuate from
year to year, but has tended to increase in recent y@air$ & Anggraeni, 2018) From the view
point of processing industry, chili has currently become onleeoimain ingredients for production of
green chili sauce, red chili sauce, chili powder, and atbeking ingredients because of its spicy
nature which comes from essential oils it contains. Medewin the world of the pharmaceutical
industry, chili is a mixed ingredient for the manufacturéatims, inhalers, and candy substitutes for
cigarettes (Setiawan & Yetri, 2022).

The fruit yield loss of chili plants can be very sigraiit due to pest attacks. Insect pests that
attack red chili plants includ€rips and aphids, which are the dominant pests. The attackssaf the
two pests together with mites, armyworms, whitefly,tfflies, and fruit caterpillars can cause more
than 25% damage (Setiawati et al., 2013; Prabaningrum & &éaek 2014). One of the most
important insect pests for chili plants that can tesuyield loss of up to 23% i§hrips sp. Attacks
that occur at the start of planting can be fatal, afigwfor dwarf disease, wilting of plants, and
eventually death of the chili plants. Plant damage calbigethrips sp. will cause changes in color,
shape and size of chili plant leaves. Thrips sp. damaggs, leaves, and flowers by piercing plant
tissue and sucking plant sap. Dirts from these pestgrieveth medium for some fungi so that it can
interfere with the photosynthesis process of chili plalitsan also be a vector for plant diseases
caused by viruses. Many types of viruses that infectplame carried by Thrips sp. Tomato Spotted
Wilt Virus (TSWV) caused $1.4 billion in tomato yield losseer 10 years in Georgia (Riley et al.,
2011). Thrips sp. as a spreader of curly virus disease oreahis can cause yield losses of 30.00-
50.00%.

In controlling Thrips sp., farmers use various types of pesticides. Using xbessive of
pesticides will have negative impacts, including insectsgestoming resistant, resurgence, reducing
the abundance of natural enemies, polluting the environment amgl dsgerous to humans. Efforts
to reduce these negative impacts require an understandiggoeé@osystem management based on
Integrated Pest Management (IPM) principles. By applying ghaciple of integrated pest
management, environmental pollution by pesticides can be kapiniaimum due to reduced use of
chemical pesticides by utilizing several types of plaimis are able to resist the presence of pests on
cultivated plants as a substitute for chemical pesticides.

One way to suppress thrips pest attacKsrips sp.) while reducing the use of pesticides is
through utilization of several types of plants that havenction as repellent plants, that can repel the
presence of Thrips. Control of plant pests by plantexgeal types of repellent plants as edge plants
can increase ecosystem stability so that pest populat@msbe suppressed and are in balanced
populations. The certain types of plants that are irdpped can have a function as a repellent or
barrier to the entry of pests into the staple food cropel®asing compounds that pests don't like, one
of which is by emitting aromas that pests don't like. Orth@fcompounds released by those types of
plants is essential oil. Some repellent plants thatbmused to control pests biologically, namely
shallots, marigolds and basil. Using repellent plantsnasof the pest controls will have an impact on
reducing the use of chemical pesticides so that it edlice the negative impact of pesticides on the
environment. Intercropping with the aim of suppressing pestkatizan also be done by planting
aromatic plants that contain essential oil compouhdsdre toxic to pests (Pare & Tumlinson 1999;
Yi et al. 2006; Azare-Bediako et al., 2013).

The toxicity of broad-spectrum essential oils can a@ &umigant, contact insecticides, repellent,
antifeedant or affect the development, reproduction, ahdvi@ of insect pests (Karamaouna et al.
2013). Basil (Ocimum basilicum) is an aromatic plant tteat be used as a vegetable and drugs
(Khalid et al., 2006; Vina & Chaves, 2006; Shiraga, 2009) chasaepellents for mosquitoes. Basil
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contains linalool (45.11%) which can kill aphids thereby reducitagles of potato Y virus on potato
plants (Oraby & El-Borollosy, 2013). Schader et al. (2005pntepl that intercropping of cotton with
basil resulted in a reduction of pest infestation by 50%am increase in populations of useful fauna
by 30%.

Until now, there has not been much research informaggarding the types of plants that can
play a role in chili plants from the attack of variousectspests. Therefore, to find out several types
of plants that can function as repellents Tarips sp. on chili plants, this research was carried out.
The purpose of this study was to determine the effectivefiasyveral types of edge repellent plants
on theThrips population and the intensity of their attacks on cayenne p¢gpesicum frutescens
L).

2. MATERIALSAND METHOD

The method used in this study is an experimental method by camgluetperiments in the
experimental field in Narmada Village, West Lombok Disfr/est Nusa Tenggara. The design
used was a randomized block design (RBD) with four treasneach of which was replicated six
times so that there were 24 treatment plots. The tezdtnwere as follows: monocropped chili, chili
and basil, chili and marigold, chili and shallots. Theske plants observed in each plot were 20% or
as many as 6 plants, which were determined by systenasmiiom sampling so that a total of 144
samples were observed. The observed parameters were thatpopaehd intensity of Thrips sp
attack on chili plants, which was done by directly countirggriumber of Thrips sp found on those
sample plants. The intensity of the attack was deterniiyedbserving the damage caused by the
Thrips sp in sample plants characterized by silvery leaf cal@ leaves turn to brown, the leaves
turn to yellow and curly. The data were analyzed withyasmlof variance (ANOVA), followed by
an honest significant difference test (Tukey’s HSD) at Bffificance level. Regression analysis was
used to determine the relationship between pest populatictheunatensity ofl hripssp attack.

3. RESULTS AND DISCUSSION
3.1. Pest Population

The data showed that the highest Thrips sp population was fowtdli plants without repellent
plants (the control) with an average of 3.53 individuals, wiak significantly different from the
treatments of basil, marigold, and shallots.

Table 1. Average Thrips sp population in chili plants

Test

Treatments Average
1 2 3 4 5 6
Control 3,28 3.70 3.71 3.49 3.52 3,42 3.52a
Basil 2.49 2.38 2.48 2,41 2.34 2,29 2.40c
Marigolds 2.69 2.48 2.64 2.57 2.60 2.63 2.60 b
Shallot 2.69 2.97 2.73 2.69 2.85 2.81 2.79b
HSD 5% 0.17
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The lowest population dFhripssp was in the basil treatment with an average of 2.40 ingiisd
This is presumably because the content of compounds cogsitessential oils in the basil plants is
more than that of other plants. Basil leaves contaseregl oil compounds which are composed of
several components, including 48.4% linalool, 12% 1.8-cineol, 6.6% eug6éri methyl
cinnamate, 5.7%r-cubebeng2.5% caryophyllene, 2.1%-ocimene 2.0% a-farnesengRidhwan &
Isharyanto, 2016). The compounds such as eugenol, linalool, aaciajeare volatile, and these
compounds result in low presence of mosquito (Dinata, 2808)it is possible that the content of
these compounds caused Thrips sp. pest populations in theréatsient was lower than those in
the marigold treatment. In addition, the other active camgs in basil plants that function as
repellents are flavonoids, saponins, tannins. Marigold oengssential oil compounds composed of
Tagetiin 0.1%, Terthienyl, Helenian 0.74%, Flavoxanthin that ocgpel and kill Aedes sp
mosquitoes. The essential oil in marigold flowédragetes erec)ecan repell insects, so this plant can
be used as a repellent plant (Zen, 2017). Red onion presuomitgins the active ingredient allicin
which can repel pests (Akmal, 2009). When compared with laséems that allicin and essential
oil compounds from shallots cannot effectively repel itssedth their aroma, so the pest population
level was different from that of basil plants. Esséntdils and allicin contained in shallots tend to
have anti-microbial properties due to the presence ofraexetive substances they have. Some of
the chemical substances contained in the essential siiadiot (Allium cepa L.) are hexyl sulfide,
methyl propyl sulfide, methyl propel disulfide, dipropyl disulfiddipropyl! trisulfide, trilostana,
dimethyl thiopen, ethyl isopropyl sulfone, hexyl furanone, metloyhnone, and propane, an
antibacterial agent capable of damaging cell walls, damagjitaplasmic membranes, denaturing
cell proteins and inhibiting the action of enzymes in qdishana, 2008).

3.2. Thrips Population Fluctuations

In the observations on 21 and 28 days after planting (DARips sp population was low in all
treatments, which is presumably due to the use of gilMearck plastic mulch, which can suppress the
development of hrips sp.

Table 2. The average Thrips sp pest population in each obearlatween treatments of the chili

plants
Plant age (DAT)
Treatments
21 DAT 28 DAT 35DAT 42DAT 49 DAT 56 DAT 63 DAT
Control 0.71 1.42 3.79 4.89 5.61 4.45 3.78
Basil 0.71 0.97 2.05 3.34 4.33 3.19 2.19
Marigolds 0.71 1.01 2.43 3.61 4.54 3.43 2.44
Shallot 0.71 1.07 2.93 4.22 4.58 3.38 2.64

When exposed to sunlight, plastic mulch will reflect ligtdusing heat which causes Thrips sp.
fly away from the heat source. At the age of 28, 35, 42 DARdpalation of Thrips sp. continued to
increase in all treatments until the age of 49 DAPs T$because at that age many chili plants form
young leaves and begin to enter the flower formation phasstated by Rante and Manengkey
(2017), Thrips sp. often found in certain parts of the ghdnt, the part of the chili plant that is
commonly found is Thrips sp. namely on the lower surface dethees, the young leaves and parts
of the flower. In the figure, it can be seen that tleedase in Thrips population was very prominent
in control plants compared to chili plants with varioysetkeent plant treatments.
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At the age of 56 and 63 (DAP) populationTdfrips sp. decreased in all treatments, however, the
highest population was obtained in the control treatmentd&bkne in thel hrips population is due
to the fact that at that age the chili plants no longer fpoong leaves. As stated by the Directorate
of Horticultural Plant Protection (2005)hrips sp attack the shoots of plants or young shoots.

The highest population occurred in chilies without Repeltgants (control) while the lowest
population was in chilies with Repellent plants (chilimibasil). The high population @hripssp. in
chili plants in the control treatment compared to the treatrof chili basil, chili with marigolds, and
chili with shallots because there was no barrier soitl&tracted the imago pests to lay their eggs.
While the lack of population afhripssp. The intercropping treatment of chilies with basil, medgol
and shallots was due to the diversity of plants in onealpeldthe chemical compounds released by
basil, marigolds, and shallots which are known to havellegpeproperties for several classes of
insects including hrips sp.

3.3. Damage rates

The attack intensity of chilies without repellent plawess the highest, namely 3.74%, significantly
different from the treatment with repellent plantsheit basil, marigold, or shallots. The second
highest attack intensity was on chilies with shallofs3.32%, significantly different from the
treatment without repellent plants but not significaxifferent from the other treatments. Likewise,
the damage to chilies with marigolds was 3.15%, significadiffgrent from the treatment without
repellent plants but not significantly different from theatments of basil and marigold and shallots,
and mathematically the lowest intensity of nesting occuirrechilies with basil which was 2.93%
significantly different from the treatment without repell plants and shallots but not significantly
different from the treatment of marigolds and shallots.

Table 2. Level of Damage to Chili Plants Dyrips sp.

Test
Treatments Average
1 2 3 4 5 6
Control 3.59 3.92 3.92 3.75 3.83 3,43 3.74a
Basil 3,31 2.94 3.04 2.70 2.82 2.68 292Db
Marigolds 3.35 3,21 2.87 3,19 3,13 3,16 3.15b
Shallot 3,32 3,18 3.48 3,23 3.50 3,18 3.32b
HSD 5% 0.41

The thing that caused the difference in the level of danadket treatment without repellent
plants (control) with all treatments was the presencgeobndary metabolite compounds contained
in basil, marigold, and shallots which were able tostebie presence of Thrips sp. on chili plants so
that the level of plant damage is low compared to the canga@iment or without repellent plants. In
addition to rejecting the presence of pests, repellentplre also able to reduce pest appetite.

In basil there are several active compounds such as ebsgistié&Zahra & Iskandar, 2015),
flavonoids, gallic acid, glycosylates, and caffeic acié\(iyanti & Anggo, 2015). Other essential oil
components are geraniol, geranial, metal eugenol, neral, taald$arma & Babu, 2011; Al-Maskri
et al., 2011; Bunrathep et al., 2007). Besides that, basilcals@ains linalool, geraniol, citronellol
which are phenolic compounds that have deterrent powersagaosquitoes. These compounds are
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composed of terpenoid compounds that have and give rise ¢da or aroma (Aini et al., 2016;
Dardouri et al., 2019).

Apart from basil, marigold and shallot plants also conéssential oils. Active compounds such
as flavonoids which are respiratory poisons that enter tsrjuito's body through the respiratory
system, will then cause disturbances in the nerves and ddamtgerespiratory system, resulting in
mosquitoes being unable to breathe and eventually causing ibeatiosquitoes (Irfayanti &
Jasmiadi, 2022; Setiawati et al.,2008).

Meanwhile, another active compound in basil leaves thatoisgtit to act as an insecticide is
tannin which functions as a contact poison which resultise activation of the cell lysis system due
to proteolytic enzymes in mosquito body cells. This conjedsitmsed on the opinion of Harborne
(1988) and Kumalasari & Andiarna (2020) that the tannin commouoaadtained in basil leaf extract
are thought to reduce the activity of digestive enzymes suamglase and protease, so that protein
absorption can be disrupted and result in death in mosquitee® dmpaired nutrient absorption and
decreased growth rate in mosquitoes. Tannin is a typelygheenol that will inhibit the entry of food
substances needed by insects so that the nutritional neededt are not met, eventually there will
be metabolic and physiological disorders of cells which edlise cell damage. Other compounds
contained in basil leaves which can also act as insecticidesaponins. Saponins work as stomach
poisons by inhibiting proteolytic enzymes which will causdearease in the activity of digestive
enzymes and can also irritate the mucosa of the digesistan insects (Wijayani, 2014).

Table 3. Development of damage to chili plants duBhigps sp in various treatments

Plant age (DAP = days after planting)

Treatments
21 DAP 28 DAP 35 DAP 42 DAP 49 DAP 56 DAP 63 DAP
Control 0.71 1.92 3.15 4.37 4.93 5.33 5.49
Basil 0.71 0.49 2.02 3.37 4,12 4.15 4.54
Marigold 0.71 1.89 2.68 3.55 4.14 4.33 4.78
Shallot 0.71 1.94 2.95 3.96 4.23 4.59 4.84

Symptoms of Thrips sp attack. it can be seen when the plastst, namely the leaves that are
attacked are silvery in color which are irregular doguncture wounds caused by these insects.
After some time the silver stains turn yellowish and redtivith brown. The change in leaf color is
due to the entry of air into the cell tissue whick baen sucked by the liquid by Thrips sp. the. The
leaves will curl upwards. Nymph Thrips sp. very mobile aftednomove to other parts of the plant
(Revelation, 2014). The level of crop damage by Thrips sptrdament (control) was always
higher, this was thought to be due to the easier layiregg$é by imago on the young leaves of the
plant because in the control treatment (without Repefiamits) there was nothing that could resist
the presence of Thrips sp. compared to the treatment &f imasigold, and shallots which had the
ability to resist the presence of Thrips sp. imago psetthe damage is less.

The rejection effect occurs through volatile compoundsdaileg from vegetable materials
(vapor repellent) or through direct contact with contaellent compounds. The mechanism of
action of repellent compounds is through the chemoreceptahanism of insects. Chemoreception
is a physiological process that occurs in certain cedsnely chemoreceptors as a result of contact
with certain compounds. Chemoreceptors are generally fdausehe antennae, mouth apparatus,
and tarsi (Wigglesworth, 1972) in Arifiansyah (2012).

Regression model of the influence Tirips sp. pest populations to the level of damage in chili
(Figure 1) shows that the linear line is directly propogldie the pest population. This means that
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the level of damage will continue to increase along withitheeasing population ofFhrips sp. on
plants.

From the results of the regression analysis (Figurd tan be seen that there is an influence of
Thrips sp. pest populations on levels of damage in cayenne pepper. plaateegression equation
obtained is Y = 1.418 + 0.6553 X. From this equation it meaaisitle level of plant damage occurs
when the population of Thrips sp. increases by 1, then thmagk caused b¥hrips sp. is 0.65
percent. Judging from the value of the coefficient of detemtion of 0.960, this indicates that the
higher the population of hrips sp. the intensity of the damage is increasing. Thisnséaat the
higher theThrips sp pest population the need for food ingredients also insréasegrowth and
development. The size of the level of pest attack depentteqropulation level.

Fitted Line Plot
Y=1,385 + 0,6668X

3,8 s 0,0814111

® R-Sq 96,0%

Y = 1,385 +0,6668 X R-Sq(adj) 94,0%
3,6 4
3,4

>
3,2
3,0 4
[ J
2,50 2,75 3,00 3,25 3,50

Figure 1. Regression dfhrips Pest Population and Damage Level of Chili Plants

4. CONCLUSION

The use of edge plants as repellents is effective in mreglaEmage to chili plants due to attacks by
Thrips sp, in which basil is the most effective plant, Matrigold is another alternative that can be
used as a repellent plant to control Thrips sp. pest pbpis on chili plants. Thus to reduce Thrips
sp attacks on chili plants, these two plants can be reeoiheadl.
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