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Introduction

Abstract: Research on insect diversity on rice (Oryza sativa L.) agricultural
land in Medang Lama Village, Medang Deras District, Batu Bara Regency
was carried out in June-December 2024.The research aims to analyze insect
species and the role of insects at different growth periods, namely the
vegetative period (25-30), the generative period (55-50), and the maturation
period (85-90) days after planting (DAP), The method for determining
sampling points is carried out using the Purposive Sampling method, while
sampling uses the Insecting Net, Visual Control, Hand Sorting and Light Trap
methods. The research results showed that the insects obtained were 31
species, 24 families and 7 orders. The highest number of insects was found
during the generative period, 173 individuals, 81 individuals during the
vegetative period, and the lowest during the maturation period, 56
individuals. During the vegetative period, 10 pest species, 5 predator species
and 1 pollinator species were found. During the generative period, 13 pest
species, 10 predator species and 6 pollinator species were found. During the
ripening period, 6 pest species, 5 predator species and 3 pollinator species
were found. Pest insects are predominantly from the Hemiptera order,
predatory insects are predominantly from the Coloptera order and
pollinator insects are predominantly from the Hymenoptera order. Insect
pests attack more often during the vegetative and generative periods than
during the ripening period of rice plants.
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of income and a provider of jobs for the Indonesian
people, the lack of food sources can cause economic and

Rice plants (Oryza sativa L.) are widely cultivated by
farmers as a staple food and one source of income for the
majority of Indonesian people in the agricultural sector.
In line with this, rice plant productivity has always been
a major concern in order to achieve food sovereignty.
Food sovereignty is an important issue for Indonesian
society because it is a benchmark for the welfare of the
Indonesian people (Wati, 2017). The agricultural sector
plays an important role not only as a food requirement
for the community but also as a contributor to the
country's foreign exchange earnings because as a source
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social threats that can disrupt the economic stability of
the Indonesian people.

Insects in rice plants are very important to know
because they have a very important role, some act as
pests, predators and pollinators. Insects are also
important in maintaining the sustainability of the
ecosystem, namely as soil fertilizers, therefore the types
of insects are very important to know (Monsanto, 2013).
Insect biodiversity affects the quantity and quality of the
products produced. In natural ecosystems, there has
generally been population stability between insect pests,
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predators and pollinators so that the presence of insect
pests is no longer detrimental (Sumiyati et al., 2024).
Understanding the diversity of insects associated with
rice cultivation can provide information about the
composition and structure of the ecosystem, which can
be applied to integrated pest management (Sonico,
2022). Sumarmiyati et al. (2024) in Kutai Kartanegara
Regency, East Kalimantan, found 60 insect species inrice
plants with different morphological forms and
consisting of predatory insects, beneficial insects and
harmful insects. Some insects depend entirely on rice
plants for their livelihood, for example pests, while
others become predators and some become pollinator
insects (Hutasuhut et al., 2021). Insect pests can cause
damage to plants and reduce their quality and quantity,
causing economic losses (Sianipar et al., 2015). There are
several insect pests in rice plants, including Nilaparvata
lugens, Nephotettix virescens, Leptocorixa acuta, Scirpophaga
incertulas, Nhympula depunctalis, Reccilia dorsalis, Sogatella
furcifera and S. obscura. These pests can cause destruction
to rice both directly and indirectly (Jumar, 2000).

The productivity of rice plants (Oryza sativa L.) in
North Sumatra has fluctuated, this shows that in 2021,
rice production in North Sumatra was recorded at + 2200
tons. In 2022, rice production was *2100 tons (BPS North
Sumatra, 2021). The results of a survey conducted in
Medang Lama Village, Medang Deras District, Batu Bara
Regency are one of the largest rice-producing regencies
in North Sumatra. Lack of data and information for
farmers and the scientific community regarding insect
species and roles, thus becoming one of the problems in
recognizing, understanding, and utilizing insect
diversity for human survival and the sustainability of
trophic flow balance in agroecosystems (Untung, 2006).
So far, no research has been conducted, so there is no
data on the existence of insect species and the role of
insects in rice fields (Oryza sativa L.) in Medang Deras
District, Batu Bara Regency, so it is necessary to conduct
more in-depth research in the Batu-Bara Regency area.

Method

Research Time
This research was conducted from July to
December 2024.

Research Location

On rice (Oryza sativa L.) agricultural land in
Medang Lama Village, Medang Deras District, Batu Bara
Regency, North Sumatra Province. Sample identification
was carried out at the Animal Systematics Laboratory,
Department of Biology, University of North Sumatra.
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Tools and Materials

The tools used in this research consisted of a digital
camera, hygrometer, soil tester, thermometer, lux meter,
sticky labels, insecting net, light trap, medium sample
cup, tweezers, 1.5 kg plastic, plastic rope, cloth meter,
and tools write. The material used to preserve samples
is 70% alcohol.

Sampling

The method for determining sampling points was
carried out using the Purposive Sampling method in the
rice planting area. Insect sampling in this study was
carried out using direct observation methods (Visual
Contral) and Hand Sorting of flightless insects (larvae)
on rice plants. For insects that actively fly, use the
Insecting Net. This method is very good to use to collect
low-flying insects on the canopy of rice plants, or bushes.
For insects that are active at night, use the Light Trap
method (Oktarima, 2015).

Research Implementation
In the Field

Carrying out research in the field using the
Purposive Sampling method which is considered to
represent the presence of insects, plots are made
measuring 5 x 5 m in 3 plots using a measuring tape and
making markers by installing 4 stakes 1 meter high,
which are tied and stretched by plastic rope (raffia). At
these sampling points, insects were observed and taken
from rice plants in the vegetative period aged 25-30,
generative 55-60, and ripening aged 85-90 days after
planting (DAP). Sampling was carried out at 06.00-09.00
WIB, insects that could not fly were taken by hand (hand
sorting), then put into sample bottles. Insects that are
actively flying are taken by flicking the insect net 10
times at each observation point, and put into a sample
bottle. For insects that are active at night, insects are
collected using light traps installed at research points
from 18.00-06.00 in the morning (12 hours). The insects
obtained are put into a sample bottle. Then all the insect
samples obtained were grouped into types based on
morphological characteristics, then put into sample
bottles, and taken to the Animal Systematics laboratory
of the USU FMIPA Biology Study Program for
identification.

In the Laboratory

Insects obtained from the research location
contained in each sample bottle were removed, and
regrouped based on the same morphological
characteristics, in order to obtain valid species.
Furthermore, identification and determination were
carried out by paying attention to morphology using a
magnifying glass and binocular stereo microscope,

digital camera, and using several identification reference
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books as follows: Borror et al. (1996), and Arlen (2020),
then the ecological role of insects was determined,
including pest insects, pollinating insects, predatory
insects, pathogenic insects, and so on.
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Figure 1. Research flow diagram
Result and Discussion

The Presence of Insect Species in Rice Fields (Oryza sativa L.)

The results of research carried out on rice (Oryza
sativa L.) agricultural land at different observation times,
namely vegetative age 25-30, generative age 55-60, and
ripening age 85-90 days after planting (DAP). In Medang
Lama Village, Medang Deras District, Batu Bara
Regency, North Sumatra Province, 31 species of insects,
24 families and 7 orders were obtained, as shown in
Table 1. Shows that the insects most commonly found
are during the generative period with a total of 29
species, followed by the vegetative period with a total of
16 species, and the fewest found during the maturation
period are 14 species. The large number of insect species
found during the generative period is due to the fact that
during the generative period plants are visited by more
insects, due to the availability of large amounts of food
as a source of nutrition for insects, a place to
play/protect, and to lay eggs. Untung (2006) stated that
during the generative period, the morphology of rice
plants, such as the size and shape of the leaves, is
favored by insects as places to perch, lay eggs and obtain
food. This is also in line with the opinion of Jumar (2000)
who states that food is a source of nutrition that insects
need to live and grow, if the food is available in good
quality, then the insect population is found to increase.
On the other hand, if food conditions are poor, the insect
population will also decrease.

Based on the observation times in table 1, it can also
be seen that there were insect species found at all
observation times, namely the vegetative, generative
and maturation periods of 8 species consisting of
Ceriagrrion  cerinobellum, Orthetrum sp, Leptocorisa
oratorius, Sehirus cinctus, Bactocera sp, Amata heubneri,
Dolichoderus sp, and Oecophylla smaragdina. These species
were found at the third observation time, indicating that
these species have a wide range of tolerance and good
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adaptability, compared to species that were only found
at 2 observation times, let alone only found at 1
observation time. Rizal et al. (2015) stated that the
Odonata order is insects with a wide distribution,
starting from forests, gardens, rice fields, rivers and
lakes.

Table 1. Classification of Insect Classes (Insects) Found
on Rice (Oryza sativa L.) Agricultural Land in Medang
Lama Village, Medang Deras District, Batu Bara
Regency, Sumatra Province

Ordo
Hemiptera

Species VG
Nilaparvata lugens
Sogatella furcipera
Leptocorisa oratorius
Gonocerus acuteangulatus
Cofana spectra
Andrallus spinidens
Sehirus cinctus
Vespula vulgaris -
Rhynchium sp -
Scolia sp
Sceliphron sp
Dolichoderus sp
Oecophylla smaragdina
Harmonia axyridis
Cocccinella arcuate, -
Coccinella sexmaculata  +
Chlaenius sp, -
Paederus fuscipes
Adoratus sp,
Amata heubneri
Leptosia nina
Scirpophaga incertulas
Spedoptera litura
Junonia sp -

Acrida cinera
Trimerotropis sp -
Oxya sp
Melanoplus packardii
Ceriagrrion cerinobellum
Orthetrum sp
Diptera Bactocera sp +
Information: VG = vegetative (age 25-30 DAP);, GN=
Generative (age 55-60 DAP);, = MT = Maturation (age 85-

90DAP); + = Optained ; - = Not optained

Q
Z
<
=

+ + + + + + o+

+ +

Hymenoptera

Coleoptera

+ 0 1
+ + 0+ 0

Lepidoptera

+

+ o+,
+ + 4+ + + ++ + +++ + + +++ + + + + + +
+ +

+

Orthoptera

+

Odonata

o+ o+ o+
+ + + + + +
+ + 0

+

From table 1 it can be seen that the most obtained
were from the Hemiptera order consisting of 7 species,
namely Nilaparvata lugens, Sogatella furcipera, Leptocorisa
oratorius, Gonocerus acuteangulatus, Cofana spectra,
Andrallus spinidens, and Sehirus cinctus, then followed by
the Hymenoptera order consisting of 6 species, namely
Vespula vulgaris, Rhynchium sp, Scolia sp, Sceliphron sp,
Dolichoderus sp, and Oecophylla smaragdina, Coleoptera 6
species, namely Harmonia axyridis, Coccinella arcuate,
Coccinella sexmaculata, Chlaenius sp, Paederus fuscipes, and
Adoratus sp, Lepidoptera consisting of 5 species, namely
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Amata heubneri, Leptosia nina, Scirpophaga incertulas,
Spedoptera litura and Junonia sp; Orthoptera consists of 4
species, namely Acrida cinera, Trimerotropis sp, Oxya sp,
and Melanoplus packardii. The lowest number of species
was obtained from the Diptera order consisting of 1
species of Bactocera sp (Table 1). The large number of
species of the Hemiptera order found in rice plants
during the generative and vegetative periods is due to
the abundant availability of food during this period,
because species from the Hemiptera order act as
phytophagous or herbivorous insects. The results of
Mahfuzah et al. (2023) study found 9 species from the
Hemiptera order in rice plants which generally act as
insect pests. According to Borror et al. (1996), the
Hemiptera order is a pest insect that is very widely
distributed and is the largest insect group compared to
other insect orders.

Insects on rice plants that are rarely found are from
the order Diptera (flies), species from this order are not
the main pests of rice plants. These insects are mostly
decomposing insects and parasitoid insects, in addition,
the habitat of the Diptera order is not suitable for the rice
field environment. This is in line with the research of
Mahfuzah et al. (2023) who also found 1 species of the
Diptera order, namely Tipulla sp in the rice field
ecosystem in Reh Village, Darussalam District, Aceh
Besar Regency. Likewise, the research of Sumarmiyati et
al. (2019) which found 1 species of the Diptera order,
namely Asilidae in rice fields in Kutai Kartanegara
Regency, East Kalimantan.

Based on the observation time, table 1 also shows
that there are insect species found at all observation
times, namely the vegetative period (25-30 DAP),
generative (55-60 DAP), and maturation (85-90 DAP) as
many as 8 species consisting of Ceriagrrion
cerinobellum, Orthetrum sp, Leptocorisa oratorius,
Sehirus cinctus, Bactocera sp, Amata heubneri,
Dolichoderus sp, and Oecophylla smaragdina. The
discovery of these species at all three observation times
indicates that these species have a wide tolerance range
and good adaptability, compared to species that were
only found at 2 observation times, let alone only found
at 1 observation time. Rizal et al. (2015) stated that the
Odonata order is an insect with a wide distribution,
ranging from forests, gardens, rice fields, rivers and
lakes. According to Ilham et al. (2018) insects have a lot
of diversity and high adaptability in various habitats, the
great diversity in morphological, physiological and
behavioral characteristics of adaptation to their
environment, causes the most types of insects to be
found on earth. Sugiura (2020), stated that insects adapt
by changing color and body shape such as camouflage
and mimicry, insects can also develop other physical
defenses such as hair and spines on the body.
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The Role of Rice Plant Insects (Oryza sativa L.)

The role of insects in the three observation areas
showed that there were 14 species of pests, 10 predators
and 7 species of pollinator insects (Table 2). Of the 14
species of insect pests found on rice plants, the most
numerous belonged to the order Hemiptera, namely
there were 7 species of pests from the order hemiptera
(Nilaparvata  lugens, Sogatella  furcipera, Leptocorisa
oratorius, Gonocerus acuteangulatus, Cofana spectra, Sehirus
cinctus). The large number of pest insect species from the
order Hemipetra was found to indicate that these insects
are the main insect pests that attack rice plants. The main
pests are pests that often appear in each planting season
and can cause damage and economic losses. Baihaqi et
al. (2021) explains that the main pests that are often
found on rice plants are planthoppers and grasshoppers.
Purwatiningsih et al. (2019) stated that these insects from
the order Hemiptera visit rice plants, aiming to obtain
nectar from flowers, which is their food source. Apart
from the main pests, there are also potential pests in this
research, namely grasshoppers. According to Veronica
(2019), potential pests are mostly herbivorous pests that
do not cause losses in normal horticultural management.
However, this pest has the potential to become a
dangerous pest if its management changes and is found
in large numbers.

Insect pests found will attack rice plants during the
vegetative period until the ripening period, and attack
rice plants in different parts, such as stems, leaves,
flowers and fruits. Predators found at this research
location can also control pests. Pebrianti et al. (2016)
stated that insect diversity affects the diversity of
parasitoids and predators. Other insects are hosts for
existing parasitoids and predators.

Table 2 shows that there are insect pests from the
order Coloptera, namely Adoratus sp, this species eats
all kinds of plant parts and some are predators.
According to Putri (2018) insects from the order
Coleoptera are very common in rice fields, and insects
from the order Coleoptera are very useful in the food
web process.

Table 2 shows that there were 10 species of
predators found at the research location, namely
Dolichoderus sp, Paederus fuscipes Ceriagrrion
cerinobellum, Orthetrum sp, Harmonia axyridis,
Coccinella arcuate, Coccinella sexmaculata, Andrallus
spinidens Chlaenius sp, and Oecophylla smaragdina.
The most abundant predator insect species are from the
Coccinilidae family. The presence of natural enemy
insects that act as predators, parasitoids in an ecosystem
can be a biological control for insect pests to suppress
pest population explosions and not endanger plant
growth and habitats for insects that visit rice plants. The
presence of predator insects can also suppress pest
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explosions. This statement is reinforced by Sari (Sari,
2016), that biological control is safe for the environment
because it does not harm other living things that are not
targets so that it does not cause pest resurgence or pest
explosions. Veronica's opinion (2019), that if the natural
enemies of predators are able to act as predators
optimally, the population of pests and natural enemies
will be balanced so that there will be no pest explosion
and can reduce the insect population significantly.

Table 2. The Role of Insects Found in Rice (Oryza sativa
L.) Agricultural Land in Medang Lama Village, Medang
Deras District, Batu Bara Regency, North Sumatra

Species Role
Nilaparvata lugens Pest
Sogatella furcipera Pest
Leptocorisa oratorius Pest
Gonocerus acuteangulatus Pest
Cofana spectra Pest
Andrallus spinidens Predator
Sehirus cinctus Pest
Vespula vulgaris Pollinator
Rhynchium sp Pollinator
Scolia sp Pollinator
Sceliphron sp Pollinator
Dolichoderus sp Predator
Oecophylla smaragdina Predator
Harmonia axyridis Predator
Cocccinella arcuate, Predator
Coccinella sexmaculata Predator
Chlaenius sp, Predator
Paederus fuscipes Predator
Adoratus sp Pest
Amata heubneri Pollinator
Leptosia nina Pollinator
Scirpophaga incertulas Pest
Spedoptera litura Pest
Junonia sp Pollinator
Acrida cinera Pest
Trimerotropis sp Pest
Oxya sp Pest
Melanoplus packardii Pest
Ceriagrrion cerinobellum Predator
Orthetrum sp Predator
Bactocera sp Pest

Table 2 shows that the pollinator insects found in
this study were 7 species (Leptosia nina, Amata
heubneri, Junonia orithya, Vesvula vulgaris, Rhyncium
sp, Scolia sp, Sceliphron sp). Pollinator insects will be
present when the rice plant is flowering. Pollination of
plants by insects is one of the keys to successful
agricultural production. The role of pollinator insects is
very beneficial in maintaining the existence of a plant
species through the pollination process. The interaction
between pollinating insects and flowering plants can be
mutually beneficial because plants provide food sources,

March 2025, Volume 11, Issue 3, 494-500

namely pollen and nectar. According to Widhiono et al.
(2015), pollinating insects are very important for
agricultural plants, the bodies of these insects are highly
modified for the plant pollination process and have a
very wide range of host plants so that these insects are
able to pollinate various types of plants.

The level of presence of pollinator insects, pests
and predators varies greatly in the three observations.
This is because in the observation of rice plants did not
use pesticides, treatment without using pesticides has a
positive impact on insect life so that insects can continue
their lives. This statement is reinforced by Sanjaya et al.
(2012), that if the opportunity to utilize habitats for
existing insect species such as predators can be
optimized, then a condition will be created that will
allow these insects to play an effective role in an
environment.

Conclusion

The results of research that has been conducted on
the existence of insects and their role in rice fields (Oryza
sativa L.) in Medang Deras District, Batu Bara Regency,
North Sumatra, can be concluded as follows: There were
31 species of insects, 24 families and 7 orders. In the
vegetative period, there were 81 individuals, in the
generative period there were 173 individuals, and in the
maturation period there were 56 individuals. Insects in
rice (Oryza sativa L.) agricultural land were found to
consist of 14 insect species that act as pests, 10 insect
species that act as predators, and 7 insect species that act
as pollinators.

Acknowledgments

The authors would like to thank to Department of Biology,
Faculty of Mathematics and Natural Science, University of
Sumatera Utara for the knowledge, facilities and support this
research.

Author Contributions

Conceptualization, H.A, M.T., SR.; methodology, H.A;
validation, M.T., S.R,;formal analysis, H.A,.; investigation,
M.T.,and S.R.; resources, H.A.,, M.T.; data curation, S.R;
visualization, and M.T., and H,A. All authors have read and
agreed to the published version of the manuscript.

Funding
This research received no external funding.

Conflicts of Interest
The authors declare no conflict of interest.

References

Arlen, H. J. (2020). Soil Macrofauna as Bioindicators in Oil
Palm  Plantation Lands. University of North
Sumatra.

498



Jurnal Penelitian Pendidikan IPA (JPPIPA)

Baihaqi, A., Hamid, A. H., Zikri, I., Kurniawan, D.,
Fazlina, Y. D.,, Wardhana, M. Y., & Bahri, T. S.
(2021). The performance of paddy farming in Aceh

province. IOP Conference Series: Earth and
Environmental Science, 667(1), 012083.
https:/ /doi.org/10.1088/1755-
1315/667/1/012083

Borror, D. J., Triplehorn, C. A, & Johnson. (1996).
Introduction to Insect Studies (Sixth). Yogyakarta:
Gadjah Mada University Press.

Hutasuhut, M. A., Manalu, K., & Ahmad, 1. A. (2021).
Diversity Of Insect Pests In Rice Plant (Oryza
Sativa L) in The Rice Fields Of South Kualuh
District, North Labuhanbatu. International Journal
of Science, Technology & Management, 2(3), 777-783.
https:/ /doi.org/10.46729/ijstm.v2i3.217

ITham, H. A., Syahta, R., Anggara, F., & Jamaluddin, J.
(2018). Heavy equipment tool to rice farmers using
light of solar power. Journal of Applied Agricultural
Science and Technology, 2(1), 11-19.
https:/ /doi.org/10.5555/20193463677

Jumar. (2000). Entomologi Pertanian. Jakarta: PT Rineka
Cipta.

Mahfuzah, Z., Sayuthi, M., & Hasnah, H. (2023).
Biodiversitas Serangga Herbivora pada beberapa
Varietas Padi di Ekosistem Persawahan. Jurnal
Ilmiah Mahasiswa Pertanian, 8(2), 2023. Retrieved
from www jim.unsyiah.ac.id/JFP

Monsanto. (2013). Corn Crop Testing in Limited Test Field.
Jakarta: Monsanto Company.

Oktarima, D. W. (2015). Pedoman Mengoleksi, Preservasi
serta Kurasi Serangga dan Arthropoda Lain. Jakarta:
Pusat Karantina Tumbuhan dan Keamanan Hayati
Nabati.

Pebrianti, H. D., Maryana, N., & Winasa, I. W. (2016).
Keanekaragaman Parasitoid Dan Artropoda
Predator Pada Pertanaman Kelapa Sawit Dan Padi
Sawah Di Cindali, Kabupaten Bogor. Jurnal Hama
Dan Penyakit Tumbuhan Tropika, 16(2), 138.
https://doi.org/10.23960/j.hptt.216138-146

Purwatiningsih, P., Mandasari, F. P., & Fajariyah, S.
(2019). Toksisitas Ekstrak n-heksana Serbuk
Gergaji Kayu Sengon (Albizia falcataria 1. Forberg)
terhadap Mortalitas Serangga Penggerek Buah
Kopi (Hypothenemus hampei ferr.) (Scolytidae:
Coleoptera). Biotropic: The Journal of Tropical
Biology, 3(1), 39-48.
https:/ /doi.org/10.29080/biotropic.2019.3.1.39-48

Putri, D. M. M. F. Z. (2018). Indeks Keanekaragaman
Arthopoda pada Pertanaman Padi (Oryza sativa
L)) di Lapangan. Jurnal Agroekoteknologi FP USU,
6(1), 2337-6597.
https:/ /doi.org/10.32734 /ja.v6i1.2520

Rizal, S., & Hadi, M. (2015). Inventory of Dragonfly

March 2025, Volume 11, Issue 3, 494-500

Types (Odonata) in Rice Fields in Pundenarum
Village, Karangawen District, Demak Regency.
Journal Bioma, 17(1), 16-20.
https:/ /doi.org/10.14710/bioma.17.1.16-20

Sanjaya, Y., & Dibiyantoro, A. L. H. (2012). Keragaman
Serangga Pada Tanaman Cabai (Capsicum
Annuum) Yang Diberi Pestisida Sintetis Versus
Biopestisida Racun Laba-Laba (Nephila Sp.). Jurnal
Hama Dan Penyakit Tumbuhan Tropika, 12(2), 192-
199. https:/ /doi.org/10.23960/j.hptt.212192-199

Sari, R. (2016). Kupu-Kupu Pengunjung Pada Bunga
Semangka (Citrullus lanatus) (Thunb.) Matsum &
Nakai Di Katapiang Ujuang Dan Karambia
Ampek, Batang Anai, Kabupaten Padang
Pariaman, Sumatera Barat. Jurnal Bioconcetta, 2(1),
35-42.
https:/ /doi.org/10.22202/bc.2016.v2i1.1297

Sianipar, M. S., Djaya, L., Santosa, E., Soesilohadi, R. H.,
Natawigena, W. D., & Bangun, M. P. (2015). Indeks
Keragaman Serangga Hama Pada Tanaman Padi
(Oryza sativa L.) Di Lahan Persawahan Padi
Dataran Tinggi Desa Sukawening, Kecamatan
Ciwidey, Kabupaten Bandung. Bioma: Berkala
Ilmiah Biologi, 17(1), 9.
https:/ /doi.org/10.14710/bioma.17.1.9-15

Sonico, M. G. 1. (2022). Insect Diversity in an Organic
Rice Farm in Brgy. Langkong, M’lang, North
Cotabato, Philippines. Southeastern Philippines
Journal of Research and Development, 27(1), 45-56.
https:/ /doi.org/10.53899/spjrd.v27i1.189

Sugiura, S. (2020). Predators as drivers of insect
defenses. Entomological Science, 23(3), 316-337.
https:/ /doi.org/10.1111/ens.12423

Sumarmiyati, Fitri, H., & Sundari. (2019). Insect
diversity in rice field crops in Kutai Kartanegara
District, East Kalimantan. Jurnal Pros Sem Nas Masy
Biodlv Indor, 5(2), 217-221.
https:/ /doi.org/10.13057 / psnmbi/ m050213

Sumiyati, S., Samadikun, B. P.,, Widiyanti A.,
Budihardjo, M. A., Qadar, S. Al, & Puspita, A. S.
(2024). Life cycle assessment of agricultural waste
recycling for sustainable environmental impact.
Global  Journal of Environmental Science and
Management, 10(2), 907-938.
https:/ /doi.org/10.22035/ gjesm.2024.02.30

Untung, K. (2006). Introduction to Integrated Pest
Management. Yogyakarta: Gadjah Mada University
Press.

Veronica, V. (2019). Identification of Insects on Chili Plants
(Capsicum annum L.) in the Horticultural Area of
Sebah Balau Village, Tanjung Bintang District South
Lampung. Universitas Islam Negeri Raden Intan
Lampung.

Wati, C. (2017). Identifikasi Hama Tanaman Padi

dengan Perangkap Cahaya di Kampung Desay
499



Jurnal Penelitian Pendidikan IPA (JPPIPA)

Distrik Prafi Provinsi Papua Barat. Jurnal Triton,
8(2), 81-87. Retrieved from
https:/ /jurnal.polbangtanmanokwari.ac.id/index
.php/jt/article/view/25/26

Widhiono, I., & Sudiana, E. (2015). Keragaman Serangga
Penyerbuk dan Hubunganya dengan Warna
Bunga pada Tanaman Pertanian di Lereng Utara
Gunung Slamet, Jawa Tengah. Biospecies, §(2).
https:/ /doi.org/10.22437 / biospecies.v8i2.2502

March 2025, Volume 11, Issue 3, 494-500

500



