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Abstract: Red chili (Capsicum annuum L.) is one of important types of vegetables and also has many varieties
that have distinctive colors and shapes, chili is also considerd as one of vegetable that has high economic value.
Chili is usually consumed in from of fresh, dried and processed as vegetables and also seasonings, in addition to
functioning as a food flavor enhancer. Many obstacles faced by farmers in chili cultivation are plant disturbing
organisms such as pests and diseases. Some important pests that commonly attack chili plants are fruit flies
(Bactrocera spp), armyworms (Spodoptera litura) and aphids (Aphis gossypii). The purpose of this field practice
was to determine the diversity of arthropods and the intensity of pest attacks in Pagaralam City on ten chili fields
with different ages. This field practice is expected to provide information about arthropod diversity and attack
intensity, especially to farmers as the main actors in agriculture. This insect observation method is carried out
using the Diagonal sampling method, Scan sampling (Visual observation) and observing the intensity of the at-
tack. The results of the observations obtained are that the chili farmers have carried out the concept of integrated
pest management, but they are not aware of it, and the pests obtained in the field are fruit flies (Bactrocera spp),
armyworms (Spodoptera litura) and aphids (Aphis gossypii), and for arthropod diversity it varies on each land.
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[4], [5]. Chili has nutrients which include
protein 1.0 g, fat 0.3 g, carbohydrates of 7.3
g, calcium 29 mg, phosphorus, iron, vitamin
C 18 mg, vitamin B 0.05 mg and also alka-
loid compounds [6], [7]. Chili production
alone in Indonesia in 2008 to 2010 is esti-
mated to reach 311 million tons. (Sepwanti
et al., 2016). Pests are one of the obstacles
faced by farmers in chili cultivation. Pest
attacks can cause a decrease in production
and yield loss [9]. The dominant insect pests
are Bactrocera spp, Spodoptera litura, mites
and Aphis gossypii [10]-[15]. These insect

1. INTRODUCTION

Red chili (Capsicum annuum L.) is one of
the important types of vegetables and also
has many varieties with various colors and
shapes. Chili is also included in one type of
vegetable that has high economic value,
chili has various types of compounds that
are useful for human health, one of which
contains antioxidants and antimicrobials [1],
[2]. In addition, chilies also contain Laspar-
aginase and Capsaicin which function as an-
ti-cancer substances [3]. Chili (Capsicum

annuum L.) is consumed in fresh, dried and
mixed into dishes, as a food flavor enhancer

pests are insects that have mandibular
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mouthparts and piercing sucking [10], [12].

Integrated pest and disease manage-
ment is one way to suppress pest growth in
the field. Integrated Pest Management is a
way or control that uses all techniques and
methods in easy ways and also pays atten-
tion to the population of pest attacks that
cause damage in the land environment
(Sugiyono et al., 2014). One way that can be
done to increase crop production is to
choose the right planting pattern because
basically farmers have different planting
patterns (Warsiyah & Basuki, 2013). Inter-
cropping can reduce farmers from failure
because if one crop is not good because of
pests and diseases there are still other crops
that can provide benefits (Guruh & Riajeng,
2018). The purpose of this study was to de-
termine the diversity of arthropods and the
intensity of pest attacks in Pagaralam City
on chili fields.

2. MATERIALS AND METHODS

This research was conducted on chili
fields owned by farmers in the city of Pagar
Alam, South Sumatra Province. The tools
and materials used are stationery, cameras,
vials, cellphones and macro lenses and chili
plant land, 70% alcohol. This study used a
survey method of 10 chili fields in Pagar
Alam City and a direct observation method
(Scan sampling) by observing insect diversi-
ty and population size. Observation is one of
the techniques used to see and observe the
land used for research, as well as to see what
plants are widely planted in the area and
used for research. This interview was con-
ducted by conducting direct communication
and question and answer with farmers. This
interview was conducted with farmers or
landowners and also how farmers cultivate
their land and the reasons for choosing
plants. Documentation is carried out as a

way of collecting data, documentation is
carried out as evidence of what is being re-
searched and also documentation strength-
ens the data that has been obtained in the
field using a Hand Phone. The results of the
documentation are in the form of photo-
graphs in the field.

This research is land owned by farmers
in Pagar Alam City by planting chili com-
modities that have a land area ranging from
Ya-%> ha. How to determine the sample plants
starts by calculating the number of mounds
in the field, then to take plant samples the
Purposive Sampling method is used and 5
mounds or 5 points are taken with each
mound of 10 plant samples and a total of 50
chili plants per field. Observations were
made once on each field at 08.00 WIB by
counting the population and intensity of pest
attacks in the field. Attack intensity to see
the level of attack in the field using a score
[19].

The score levels used are:
0 : No symptoms
1:25% Mild symptoms
2 : 50% Moderate symptoms
3 : 75% Severe symptoms
4 :100% Very severe symptoms

Data Analysis. Data obtained from the re-
sults of the study are presented in the form
of descriptions, pictures, graphs and tables.
The diversity of arthropods was analyzed
using the formula of Diversity Level (H"),
Distribution of Individuals of Each Species
(E), Dominance Proportion (D) [20].

3. RESULTS AND DISCUSSION

Based on the results of interviews con-
ducted with chili farmers in Pagaralam City,
the characteristics of farmers' land based on
land ownership status are obtained, namely,
owners, cultivators and tenants, land area




1/4 - % ha / farmer. Chili varieties used in
cultivation are Kastilo F1, F1 Hybrid, root,
electra and local. The selection of seeds is
one way for farmers to increase chili pro-
duction [21]. Based on observations in the
field, which was carried out in chili Pagara-
lam City. Farmers' land is self-owned land,
but there are also those who rent and culti-
vate. The type of land used is dry on aver-
age, but there are some lands that use wet
land types. Chili farmers' land topographic
conditions are flat on average, but there are
three fields whose land topography is slop-
ing and also has a different land area. Based
on observations in the field, the vegetation
around the land has different variations, the
chili farmer's land has vegetation around the
land of coffee and rice plants, besides that
there are also some lands that plant vegeta-
tion around the land with horticultural crops,
namely tomato plants, carrots, celery, chilies
and leeks [22]. The reason farmers choose
the chili commaodity is because of the high
selling price in the market, besides that there
are also those who choose to plant chilies
because it is hereditary and also a hobby of
planting these chilies. The chili farmer's rea-
son for choosing a variety is due to the high
selling price and good quality of the chili.
Farmers' land processing uses hoes and trac-
tors.

These farmers on average have a deep
land depth because the plants are sturdy, but
there is one farmer whose land depth is shal-
low [21]. Seed preparation is usually bought
in agricultural shops and some buy online.
The seeds before sowing are first treated by
soaking in warm water and pesticides. The
treatment aims to accelerate the process of
breaking the epidermis of the seeds, so that
the seeds grow and avoid organisms that ex-
ist in the seeds [23]. The use of pesticides in
seed treatment to reduce the seeds experi-
encing microorganism disorders, such as
diseases and pests carried by seeds. The
seeds that grow into seedlings around the

age of £ 1 month, the seedlings are trans-
ferred to the diguludan using a planting dis-
tance of 40-70 cm. The chili planting dis-
tance is most widely applied by farmers, be-
cause it depends on the land area. However,
planting distances that are too close can
cause the spread of plant disrupting organ-
isms quickly [24].

Plant maintenance by farmers in
cleaning the land has different frequencies,
ranging from those who clean their land
once a week, once every two weeks, and
even some up to once a month, these farm-
ers usually clean their land using sickles.
The average farmer does not know the eco-
nomic threshold, there are only two people
who know the economic threshold, the
farmers actually know what the economic
threshold is, but in a different language. Ob-
servations made on farmers' land, the aver-
age type of land used is dry land, but there
are some lands that use wet land types. It has
flat and sloping land topography conditions,
with different land areas. The farmer's land,
on average, has implemented the concept of
Integrated Pest Management, IPM itself is a
way or control that uses all techniques and
methods in easy ways and also pays atten-
tion to the population of pest attacks that
cause damage in the land environment [25].
The types of pesticides used by farmers are
various, such as insecticides, fungicides and
herbicides, the three types of pesticides are
most widely used to suppress the growth of
pests in the field. Pesticides are used by
farmers in suppressing pests, because they
are easy to obtain and the results can be seen
quickly.

The use of pesticides by farmers has
a different frequency and dose in using pes-
ticides, usually farmers spray pesticides in
the morning. Farmers must fertilize so that
their plants become fertile and get satisfacto-
ry harvests, some examples of fertilizers
commonly used by farmers are manure,
urea, NPK, TSP and ZPT. The reason farm-




ers use manure and urea fertilizer is as a soil
fertilizer, NPK fertilizer as a basic fertilizer,
fertilize plants and fruit, satisfy the results
and also accelerate plant growth, TSP ferti-
lizer so that the fruit or flower does not fall
off easily and thicken the fruit, ZPT fertiliz-
er as spending acid in the soil, destroying
chunks of soil and good for plant develop-
ment [26], [27].

Farmers harvest chili fruit marked by
red fruit, using direct harvesting and not us-
ing tools at all. The labor used is usually
from the farmer's own family and some in-
vite others / hired (Non-Family), after the
harvest process some farmers treat the har-
vested chilies, starting from cleaning rotten
fruit, then post-harvest treatment starting
from cleaning rotten fruit in the plant and
spraying pesticides, after harvesting the chil-
ies are put into sacks before being sold on
the market or with middlemen. One ap-
proach that can be done to increase crop
production is to choose the right planting
pattern because basically farmers have dif-
ferent planting patterns. The cropping pat-
tern is divided into 2 patterns, namely mon-
oculture cropping patterns by planting only
one type of plant on the land and polyculture
cropping patterns by planting many types of
plants on the land [15]. Observations made
on chili farmers' land, using a polyculture
pattern, because planting intercropping can
reduce farmers from failure and get more
income, because if one plant is not good re-
sults due to pest and disease disorders there
are still other plants that can provide bene-
fits [28], [29]. Plant spacing in intercropping
systems must be considered, the potential
yield of intercropping crops can be achieved
by setting the planting distance, the use of
planting distance also affects pests that at-
tack in the field, because the distance is too
close can facilitate the movement of pests
from one plant to another, the ten chili
farmer's land in Pagaralam City have all
used planting distances with different dis-
tances, ranging from 40 cm to 70 cm [30].

In addition, the use of superior varieties is
also one of the important components to in-
crease the production and business income
of chili farmers, the chili farmers in Pagara-
lam City have used superior varieties on av-
erage, for example the Kastilo F1, F1 Hy-
brid, Root and Electra varieties. There are
three groupings of chili varieties, namely
hybrid varieties, superior varieties and local
varieties, various superior varieties are
available and can be selected according to
regional conditions and market desires. Su-
perior chili varieties have many advantages
over other varieties, such as high production,
pest and disease resistance, early maturity
and longevity after harvest [24]. Based on
observations made in the field, insects were
found with various orders, namely,
Hymenoptera, Diptera, Coleoptera, Odonata,
Orthoptera, Homoptera, Hemiptera,
Lepidoptera, Dermaptera and Araneae. With
a diversity index of 2.48, the distribution of
individual species is 0.71, the proportion of
dominating species is 0.37 and there are 32
arthropod species with different roles from
the ten fields. The diversity of arthropods
obtained in chili land is moderate with a
value of 2.48, the distribution of individual
species is moderate with a value of 0.71 and
the proportion of dominating species is low
with a value of 0.37.

The diversity of arthropods on chili plants in
Pagaralam can be influenced by plant
vegetation, pesticide use and environmental
conditions. The difference in vegetation on
each land is most important because it can
increase the diversity of arthropods in the
field [31]. The chili land obtained 10 orders
of arthropods, with 20 different families and
for the species obtained 32 kinds of
arthropod species that have different roles.
In addition to insect pests found in the field,
there are also predatory arthropods that can
reduce the population of insect pests because
their food source is the pest. Examples of
predatory arthropods are beetles,




dragonflies,
Table 1.
observation in the field.

Oxyopidae

and Lycosidae
Species and number of insects on chili pepper plants obtained during visual

families (Table 1).

Ordo Family Species Number The role
Hymenoptera Vespidae Vespa sp 2 Polinator
Araneae Oxyopidae Oxyopes papuanus 4 Predator
Lycosidae Pardosa sp 2 Predator
Lepidoptera Pieridae Eurema hecabe 23 Polinator
Noctuidae Spodoptera litura 24 Pest
Dermaptera Forficulidae Forficulidae sp 1 Predator
Diptera Tephritidae Bactrocera spp 32 Pest
Muscidae Musca domestica 6 Pengurai
Tipulidae Nephrotoma appendiculata 1 Polinator
Syrphidae Sphaerophoria scripta > Pest
Coleoptera Coccinellidae Coccinella transversalis 27 Predator
Chrysomelidae Crioceris duodecim punctata 1 Pest
Cerambycidae Xystrocera festiva 1 Pest
Chrysomelidae Aspidomorpha miliaris 2 Pest
Coccinellidae Adalia decempunctata 3 Predator
Cerambycidae Chlorophorus annularis 1 Pest
Coccinellidae Epilachna varivestis 6 Pest
Odonata Libellulidae Orthetrum sabina 37 Predator
Libellulidae Crocothemis servilia 32 Predator
Libellulidae Diplacodes trivialis 12 Predator
Libellulidae Pantala flavescens 29 Predator
Coenagrionidae Ischnura sanegalensis 7 Predator
Coenagrionidae Ischnura sp 4 Predator
Orthoptera Acrididae Oxya serville 9 Pest
Acrididae Oedaleus infernalis 5 Pest
Acrididae Valanga sp 3 Pest
Acrididae Acrida sp 1 Pest
Homoptera Cicadellidae Bothrogonia addita 4 Pest
Aphididae Aphis gossypii 187 Pest
Hemiptera Coreidae Riptortus linearis 2 Pest
Coreidae Gonocerus sp 7 Predator
Pentatomidae Nezara viridula 8 Pest
Total species 498
Total hight species 187
Diversity Index 248
Distribution of Individual Species 0.71
Proportion of Dominating Species 0.37

Based on observations on chilli plants car-
ried out in the field, by making visual obser-
vations, a wide variety of athropod species
are obtained that have different roles in the

ecosystem. There are 16 species of insect
pests found in chilli fields in Pagaralam.
These insects are the most common insects
on chilli plants (Figure 1).




Figure 1. Insect pests on chilli plants observed visually, A). Spodoptera litura, B). Bactrocera
spp, C). Sphaerophoria scripta, D). Nezara viridula, E). Crioceris duodecim punctata, F).
Xystrocera festiva, G). Aspidomorpha miliaris, H). Chlorophorus annularis, 1). Epilachna
varivestis, J). Oxya serville, K). Oedaleus infernalis, L). Valanga sp, M). Acrida sp, N).
BothRogonia addita, O). Aphis gossypii, P). Riptortus linearis

There were 12 species of predatory arthro-
pods found in the chilli field. The predators
eat insect pests in the chilli plantation. The
most common predator species found was

the order odonatan (Figure 2). Based on ob-
servations made on chilli plantations, 4 spe-
cies of pollinating and descrambling insects
were  visually  found (Figure 4
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Figure 3. Predatory arthropods on chilli plants observed visually, A). Oxyopes papuanus, B).
Pardosa sp, C). Forficulidae sp, D). Coccinella transversalis, E). Adalia decempunctata, F).
Gonocerus sp, G). Crocothemis servilia, H). Orthetrum sabina, 1). Diplacodes trivialis, J).
Ischnura sanegalensis, K). Ischnura sp, L). Pantala flavescens.

Figure 4. Visually observed pollinating and decomposing insects on chilli plants, A).
Eurema hecabe, B). Vespa sp., C). Musca domestica, D). Nephrotoma appendiculata

Pest attacks on chilli plants with mandibular
mouthparts are Spodoptera litura, this cater-
pillar not only attacks plants, but also eats
the leaves from the edges to the top or bot-
tom. Symptoms of the attack caused on the

leaves by Spodoptera litura pests are the
emergence of irregular holes on the surface
of the leaves, because the caterpillars eat the
leaves until they are torn, perforated and cut,
even until only the leaf bones remain. Heavy




attacks usually occur during the dry season
[32] (Figure 5). Pest attacks on chilli planta-
tions with haustelata mouthparts are Bac-
trocera sp, the larvae of this pest are known
to gnaw on the inside of chillies so that
sometimes the outside of the chilli looks
smooth but the inside has rotted. This fruit

=

fly also affects fruit quality especially when
secondary infection by bacteria occurs
which results in fruit rot in the affected fruit,
high humidity and not too strong winds the
intensity and population will increase [33]
(Figure 6)

Figure 5 Symptoms of pest attack with mandibular mouthparts, (A). Score 0, No symptoms,
(B). Score 1, Mild symptoms, (C). Score 2, Moderate symptoms, (D). Score 3, Severe symp-

toms, (D). Score 4, Very severe symptoms.

Figure 7. Symptoms of pest infestation with haustelate mouthparts, (A). Score 0, No symptoms,
(B). Score 1, Mild symptoms, (C). Score 2, Moderate symptoms, (D). Score 3, Severe symp-

toms, (D). Score 4, Very severe symptoms.

In the growth of chilli plants there are many
factors or obstacles faced by farmers, one of
which is the attack of insect pests that are
detrimental to chilli plants in Pagaralam
City, as a result of the attack of insect pests
it has an impact on the growth and develop-
ment of chilli plants that cannot develop op-
timally due to the disturbance of the pest
attack [34]. Chilli plants in Pagaralam City
have main pests, namely, fruit flies (Bac-
trocera spp), armyworms (S. litura) and
aphids (A. gossypii). Fruit flies (Bactrocera

spp) are one of a group of insect pests that
are important pests on some fruits and vege-
tables, even becoming a major plant disrupt-
ing organism (COP), because they cause rot
in the affected fruit. The initial symptoms of
fruit damage are black spots on the skin of
the fruit as a result of the puncture of the
ovipositor of female flies when laying eggs,
in high populations the intensity of the at-
tack can reach 100% [35]-[37].

Armyworm (S. litura) is one of the im-
portant leaf-eating pests and is a type of pest




that is polypagous, damage and yield loss
due to armyworm attack is determined by
the level of pest population, insect develop-
ment phase. Apart from attacking plants, S.
litura also eats the leaves from the edges to
the top or bottom, which causes the leaves to
be torn [32][38]. Aphids (A. gossypii) are an
important pest of chilli plants, often seen on
the leaves, twigs, branches, stems and fruit
stalks of host plants. Aphid infestation can
cause the leaves to shrink and curl, then
gradually turn yellow and wilt, at the top the
edges become curled. In addition, A. gossy-
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pii is able to suck nutrients from the host
plant, its puncture marks can cause the ap-
pearance of chlorotic spots and is a carrier
insect of virus vectors in chilli plants [11],
[39]. Observations of the intensity of the
armyworm (S. liturra) attack on farmers'
fields where each of the ten farmers' fields
has a different intensity of attack. Observa-
tions of the intensity of Fruit Fly (Bac-
trocera spp) infestation in farmers' fields
where each of the ten farmers' fields has a
different intensity of infestation (Figure 8).
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Figure 8. Infestation intensity of Bactocera Sp. and Spodoptera Litura on chilli plants in ten

farmers' fields.

In controlling pests in the field, the ten chilli
farmers in Pagaralam City use a variety of
controls, namely, mechanical control by re-
moving pests directly, by hand or with the
help of tools, chemical control by using pes-
ticides that are sprayed on plants to reduce
pests in the land, and mechanical control by
carrying out environmental management by

combining appropriate cultivation tech-
niques to improve pest control, regulating
planting and harvesting time, planting re-
sistant varieties, planting barrier plants such
as refugia, regular irrigation systems, crop
rotation and cropping pattern arrangements,
sanitising other plant residues that can be
used as hosts [40].




4. CONCLUSION

Based on the results of observations
and interviews conducted on ten chilli farm-
ers in Pagaralam City, the chilli farmers
have implemented the concept of integrated
pest control (IPM), but they are not fully
aware of it because they are more concerned
with production. Technical culture applied
as part of IPM is more based on the need for
crop production so that the results are not
optimal and farmers still use pesticides.

The use of pesticides is not based on
the economic threshold although a small
number of farmers are familiar with the eco-
nomic threshold. Farmers prefer pesticides
because the results are quickly visible and
they do not experience directly the adverse
effects of pesticides. The intensity of pest
attacks in the ten fields did not differ too
much, only in the number of populations,
the dominant pests were Bactrocera spp,
Spodoptera litura and Aphis gossypii.

The diversity of arthropod species
found visually was also different due to the
different age of the plants, different plant
spacing and different plant vegetation. The
diversity of arthropods in chilli fields is
classified as moderate with a value of 2.48,
the distribution of individual species with a
value of 0.71 and the proportion of dominat-
ing species of 0.37. In the ten fields, there
were 10 orders of arthropods, with 20 fami-
lies, and 32 kinds of arthropod species that
have different roles.
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