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ABSTRACT

The increasing demand for organic rice has encouraged the adoption of environmentally friendly rice cultivation
systems. This study aimed to analyze arthropod diversity in rice fields managed under organic SRl and non-organic
systems in Lamedai Village, Tanggetada District, Kolaka Regency, Indonesia. Arthropods were sampled using pitfall
traps, yellow sticky traps, and sweep nets. The results showed that the organic SRI system supported higher
arthropod abundance and diversity than the nonorganic system. A total of 1,065 arthropod individuals, representing
8 orders and 32 families, were recorded in organic SRl rice fields, whereas only 240 individuals were found in non-
organic fields. These findings indicate that the organic SRI system enhances arthropod diversity and contributes to
maintaining the balance of agroecosystems. Therefore, organic SRI rice cultivation has the potential to support
sustainable agriculture through biodiversity conservation and improved ecosystem management in the Philippines.
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INTRODUCTION

Rice is the main staple food for most of the world's
population (Zhang et al. 2018) and one of the largest
consumers is Indonesia, which consumes 111.5 kg of
rice per person per year (Antriyandarti et al. 2024). Rice
demand continues to increase with population growth
(Tashi et al. 2022). In recent years, the demand for
organic rice has increased. This is due to the growing
public awareness of the consumption of rice that is both
tasty and healthy.

Organic farming has become a major alternative
today because of the many negative impacts caused
by the use of synthetic chemicals (Mendez et al. 2023).
In addition to damaging the environment, it poses
serious risks to human health and disrupts ecosystems,
leading to biodiversity loss (Brauman et al. 2020). This
also affects arthropod diversity in agricultural
ecosystems. Organic farming is a crop cultivation
system that does not use chemical inputs, such as
fertilizers or pesticides, but instead utilizes natural
materials available in nature (Tuomisto et al. 2012;
Smith et al. 2011). Control of plant pests is also carried
out using environmentally friendly biological agents.
Organic farming is expected to maintain ecosystem
balance and increase arthropod diversity, including that
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of predators and parasitoids (Luo et al. 2013). The role
of arthropods in maintaining ecosystem stability is
significant, as they can influence both the quality and
quantity of the products produced.

Organic rice cultivation has been practiced in
several regions of Indonesia, including Kolaka
Regency, which is located in Lamedai Village,
Tanggetada District. Several previous studies have
stated that agricultural systems that do not use
chemical inputs have a greater diversity and population
of arthropods than those that use chemical inputs. The
results of the study by Yuan et al. (2019) found that the
abundance of natural enemies in organic fields was
much higher compared to conventional fields. Similarly,
the results of the study by He et al. (2020) showed that
organic rice fields had higher spider diversity compared
to conventional rice fields; however, spider diversity did
not differ among organic rice fields with 5, 10, and 15
years of organic farming.

Arthropod diversity in agricultural ecosystems can
maintain pest and natural enemy populations at stable
levels and prevent them from exceeding economic
thresholds. Chemical control is no longer necessary if
the ecosystem balance is maintained. Research on
insect diversity in organic rice fields has been
conducted in several regions of Indonesia; however, it
has not yet been reported in Kolaka, Indonesia.
Therefore, this study was conducted to determine the
role of arthropods in organic and non-organic rice
ecosystems as a reference for farmers in implementing
pest management actions (Samudra et al. 2013) and to
further develop sustainable organic farming. The
hypothesis of this study is the organic System of Rice
Intensification (SRI) cultivation system supports higher
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arthropod diversity compared to the non-organic
system.

METHODS

Time and Place

This study was conducted in Lamedai Village,
Tanggetada District, Kolaka Regency, from May to
August 2023. The identification of arthropod insects
was carried out at the Integrated Laboratory of
Universitas Sembilan Belas November Kolaka.

Research Design

Rice cultivation was carried out using two methods,
namely organic SRI cultivation and non-organic
cultivation. The organic SRI rice field measured 25 x
25 m, whereas the non-organic field measured 25 x 30
m. Both fields were located in the same region on

Sulawesi Island, thus having relatively uniform
environmental conditions. The research site was
situated in lowland to mid-altitude areas at

approximately 50—100 m above sea level (masl). The
materials used in this study were rice plants (Mentik
Susu variety)The soil type in both fields was dominated
by clay loam, which is commonly found in irrigated rice
fields in Sulawesi, with flooded conditions during the
rice-growing phase. The irrigation pattern in both fields
was technical irrigation with the same water source;
thus, differences in physical environmental conditions
could be minimized.

Rice cultivation using the organic SRI method
involved planting single seedlings with a spacing of 30
cm x 30 cm, applying organic compost fertilizer (5
tons/ha), and not using insecticides. Non-organic rice
cultivation involved planting rice using insecticides with
the active ingredient fipronil at 50 g/L (Penalty 50 SC,
PT Agro Cipta Sejahtera).

Arthropod sampling

Arthropod sampling was conducted using three
types of traps: pitfall traps, yellow traps, and sweep-net
traps. Pitfall traps were installed on the rice field bunds
in both cultivation systems (organic SRI and non-
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organic) with relatively uniform spacing between the
traps. Installation was carried out by digging holes 10—
15 cm deep and placing the trap containers so that the
lower rim was level with the soil surface, allowing
ground-dwelling arthropods to enter naturally. A total of
20 pitfall traps were installed in both cultivation
systems. The traps were set in the morning and left in
place for 24 hours before collection.

Sticky yellow traps were installed in the rice plots of
both cultivation systems by placing support stakes
between rice clumps. The traps were positioned at a
height of approximately 30-50 cm above the soil
surface, adjusted to the rice canopy height, to capture
the flying arthropods. Ten yellow traps were installed
(Figure 2) and evenly distributed across each field. The
traps were left in place for 24 hours before collection.

A sweep net was used to capture the arthropods
above the rice plant canopy. Sampling was conducted
by performing double sweeps, with 10 sweeps in each
field, following the rows of the rice plants. Thus, the
total number of sweeps across both fields was 20 for
each sampling occasion (Figure 3). Arthropod
sampling at both locations was conducted using five
replicates for each type of trap, and was carried out in
the morning (06:00—-08:00).

Arthropod observations were conducted five times
during the study period. The measured parameters
included the diversity, evenness, and dominance
indices. Arthropods collected from each trap were
transferred into vial bottles containing 70% alcohol and
subsequently identified in the laboratory to the family
level.The observed parameters included the diversity
index (Shannon-Wiener), evenness index (Evenness),
and dominance index (Simpson).

Data analysis

The diversity index was calculated using the
Shannon—Wiener diversity index (Keylock 2005) as
follows:

Where:

H = Shannon-Wiener diversity index

s = number of species

pi = Proportion of species i to the total number of
individuals

Figure 1 Types of traps used in both rice fields: (1) pitfall trap, (2) yellow sticky trap, and (3) sweep net.
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Figure 2 Number of arthropods captured in the organic SRI rice cultivation field in Lamedai Village, Tanggetada District,

Kolaka Regency, Indonesia.
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Figure 3 Number of arthropods captured in the non-organic rice cultivation field in Lamedai Village, Tanggetada District,

Kolaka Regency, Indonesia.

The evenness index was calculated using the
following formula:
E = i
" In(S)

Where:

E = Species evenness

H = Shannon diversity index
S = number of species

The dominance index was calculated using the
Simpson dominance index formula (Keylock, 2005):

(IDy =3, (%}:

Where:

ID = Simpson dominance index

ni = Number of individuals per species

N = Total number of individuals of all species

Arthropod diversity index data between the organic
SRl and non-organic cultivation systems were
analyzed descriptively, and the differences were tested

using an independent t-test when the data were
normally distributed. If the data did not meet the
normality assumption, the non-parametric Mann-—
Whitney U test was used to compare two groups. All
statistical analyses were performed at a 95%
confidence level (a = 0.05).

RESULTS AND DISCUSSIONS

The results showed that the total number of
arthropods captured in the organic SRI rice cultivation
system was 1,065 individuals, belonging to 8 orders
and 32 families. The insect orders recorded were
Coleoptera (5 families), Hemiptera (6 families),
Orthoptera (2 families), Hymenoptera (4 families),
Araneae (5 families), Dermaptera (1 family), Odonata
(1 family), and Diptera (8 families). The trapping
method that captured the highest number of insects
was the yellow trap, with 977 individuals, followed by
the pitfall trap, with 55 individuals, and the lowest was
the sweep net, with 33 individuals. Chironomidae from
the order Diptera was the most abundant family, with
354 individuals collected. The roles of the insects found
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were also diverse, including as predators, parasitoids,
pollinators, decomposers, and pests. The types and
numbers of arthropods collected are listed in Table 1.

The order with the highest number of families was
the Diptera. This is consistent with Courtney et al.
(2017), who stated that the number of species in the
order Diptera currently approaches 160,000.
Chironomidae was the most frequently captured family
because it is a group of insects with abundant
populations in freshwater ecosystems and commonly
occurs in various habitats such as lakes, rivers, ponds,
and rice fields. Chironomidae was the most frequently
captured family because it is a group of insects with
abundant populations in freshwater ecosystems and
commonly occurs in various habitats such as lakes,
rivers, ponds, and rice fields (Armitage ef al. 2012). The
trap that captured the highest number of pests was the
yellow trap because, in addition to its color being
attractive to insects, it also had an adhesive, preventing
trapped insects from escaping. The high humber and
diversity of arthropods in organic rice cultivation are
due to better ecological sustainability and ecosystem
balance, as well as the absence of external
disturbances such as pesticide use, with compost
applied instead of pesticides. In the organic farming
system, farmers applied 7.5 tons/ha of compost two
days before planting and at 15, 30, 40, 50, and 60 days
after planting (Ovawanda et al. 2016).

The differences in arthropod abundance and
composition between organic and non-organic SRl rice
cultivation systems indicate that land management
practices play an important role in determining habitat
quality and stability of the rice agroecosystem. The
absence of synthetic pesticide use and the application
of organic materials in the organic SRI system allow
various arthropod groups, including predators and
parasitoids, to develop optimally, resulting in a more
complex and balanced community. The dominance of
the order Diptera, particularly the family Chironomidae,
indicates relatively stable paddy water conditions rich
in organic matter, as this group is a bioindicator of
productive freshwater ecosystems with minimal
chemical disturbance (Armitage et al. 2012; Courtney
et al. 2017). Conversely, the non-organic cultivation
system tends to show a simpler arthropod community
because of environmental pressure from pesticide
applications, which not only suppress target pests but
also negatively affect non-target organisms and natural

Vol. 31 (3): 507-512

enemies, thereby potentially disrupting the trophic
balance in the rice field ecosystem (Dharma et al. 2018;
Taufiqullathif 2023). This condition reinforces the fact
that organic farming systems better support ecological
sustainability through the maintenance of arthropod
diversity and their functional roles. The use of organic
materials derived from plant or animal waste is
considered safe for biotic and abiotic environments, as
well as for humans. Organic agricultural products are
expected to be free from chemical contamination and
safe for consumption, and can also improve farmers’
welfare because organic products generally have a
higher market value (Mardalisa 2023).

The data in Figure 3 show that the total number of
arthropods obtained in the non-organic rice field was
240 individuals, with the npitfall trap capturing 45
individuals, the yellow trap capturing 161 individuals,
and the sweep net capturing 34 individuals. This
indicates that the number and diversity of arthropods
captured in organic SRI rice cultivation were higher
than those in the non-organic system. There were two
insect orders absent in the non-organic system,
namely, Dermaptera and Orthoptera. The low number
of insects in the non-organic rice field was due to the
application of pesticides and chemical fertilizers still
practiced by farmers, which can kill natural enemies or
cause arthropods to migrate to other habitats (Dharma
et al. 2018; Taufiqullathif 2023). If pesticide application
does not occur, the ecosystem balance will be
maintained and remain stable over time (Yga 2023).

The data in Table 1 show that the pitfall trap in the
organic farming system had the highest arthropod
diversity index (2.52), but it was not significantly
different from the other traps. Similarly, in non-organic
rice cultivation, the highest diversity index was
observed in the yellow trap, which was 1.96, but it was
also not significantly different from the other traps.
According to the Shannon index, if H’ < 1, the diversity
is considered low; if 1 < H < 3, it is considered
moderate; and if H' < 4, the diversity is considered high.
Therefore, the diversity index in both organic and non-
organic SRI rice farming systems was categorized as
moderate.

According to Odum (1996), a dominance index <
0.50 is classified as low, a value = 0.50—< 0.75 is
moderate, and a value = 0.75 approaching 1 indicates
high dominance. Table 1 shows that the dominance
index in the organic SRI cultivation system was 0.10 for

Table 1 Diversity Index, Dominance Index, and Evenness Index indices of arthropods in organic SRI and non-organic rice
cultivation systems in Lamedai Village, Tanggetada District, Kolaka Regency, Indonesia.

Trap type SRI Organic Non- Organic

H' ID E H' ID E
Pitfall Traps 2.52 0.1 0.91 1.78 0.91 0.91
Yellow Trap 1.81 0.22 0.63 1.96 0.08 0.79
Sweep Net 1.49 0.24 0.93 1.67 0.21 0.93
Average 1.94 0.186 0.821 1.803 0.403 0.878

Notes: H' = Species evenness; ID = Simpson dominance index; and E = Species evenness.
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the pitfall trap, 0.22 for the yellow trap, and 0.24 for the
sweep net, indicating that the dominance index was
low. This indicates that although arthropod diversity
was high, no single family dominated the community.
In contrast, the non-organic rice cultivation showed a
high dominance index in the pitfall trap, namely 0.913,
or close to 1, thus falling into the high category.

The highest evenness index in organic SRI rice
cultivation was observed in the sweep net (0.93),
followed by the pitfall trap (0.91) and yellow trap (0.63).
In non-organic rice cultivation, the highest evenness
index was also found in the sweep net (0.93), followed
by the pitfall trap (0.91) and the yellow trap (0.79). Both
rice cultivation systems fall into the category of species
that are evenly distributed. This is in accordance with
Odum (1996), who stated that an evenness value =
0.75 indicates evenly distributed species, an evenness
value = 0.50 to < 0.75 indicates moderately even
distribution, and an evenness value < 0.50 indicates
uneven distribution.

CONCLUSION

The organic and non-organic SRI rice cultivation
systems showed differences in arthropod diversity
between the two systems. Based on direct exploration
in Lamedai Village, Tanggetada District, the number of
arthropods captured in the organic SRI rice cultivation
reached 1,065 individuals, belonging to 8 orders and
32 families, whereas the number of arthropods
obtained in the non-organic rice field was 240
individuals, consisting of 45 individuals from the pitfall
trap, 161 from the yellow trap, and 34 from the sweep
net. This indicates that the organic SRI cultivation
system supports higher arthropod diversity, which may
help maintain the ecosystem balance around rice
fields. The use of three types of traps, namely pitfall
traps, yellow traps, and sweep nets, allowed for more
accurate data collection on existing arthropod diversity.
The implementation of the organic SRI cultivation
system can increase both the diversity and abundance
of arthropod individuals, potentially supporting more
environmentally friendly and sustainable agricultural
practices. These results support the hypothesis that
organic SRI systems increase arthropod diversity.
These findings indicate the potential of organic systems

to support biological control and sustainable
agricultural practices.
ACKNOWLEDGEMENT

The authors would like to express their gratitude to
DRTPM Kemdikbudristek for funding this study through
the Beginner Lecturer Research Scheme. The authors
also thank the Lestari Jaya Mandiri farmer group for

511

their assistance in conducting the research until it was
completed.

REFERENCES

Antriyandarti E, Rusdiyana E, Ani SW. 2024. Does
Indonesia Need to Import Rice?. International
Journal of Sustainable Development & Plannin. 19
(10). https://doi.org/10.18280/ijsdp.191037

Armitage PD, Pinder LC, Cranston PS. (Eds.) 2012.
The chironomidae: biology and ecology of non-
biting midges. Springer Science & Business Media.

Brauman KA, Garibaldi LA, Polasky S, Aumeeruddy-
Thomas Y, Brancalion, PH, DeClerck F Verma M.
2020. Global trends in nature’s contributions to
people. Proceedings of the National Academy of
Sciences, 117(51): 32799-32805.
https://doi.org/10.1073/pnas.2010473117

Courtney GW, Pape T, Skevington JH, Sinclair BJ.
2017. Biodiversity of diptera. Insect Biodiversity:
Science and Society. 229-278.
https://doi.org/10.1002/9781118945568.ch9

Dharma TA, Sitepu SF, Lubis L, Girsang SSB. 2018.
Kelimpahan serangga penghuni tajuk pada
pertanaman bawang merah semi organik dan
konvensional. Jurnal Pertanian Tropik. 5(2): 268—
276. https://doi.org/10.32734/jpt.v5i2.3012

He X, Qiao Y, Sigsgaard L, Wu X. 2020. The spider
diversity and plant hopper control potential in the
long-term organic paddy fields in sub-tropical area,
china. Agriculture, Ecosystems & Environment.
295:; 106921.
https://doi.org/10.1016/j.agee.2020.106921

Keylock C. 2005. Simpson diversity and the shannon—
wiener index as special cases of a generalized
entropy. Oikos. 109(1): 203-207.
https://doi.org/10.1111/j.0030-1299.2005.13735.x

LuoY, FuH, Traore, S. 2014. Biodiversity conservation
in rice paddies in China: toward ecological
sustainability. Sustainability. 6(9): 6107-6124.
https://doi.org/10.3390/su6096107

Mardalisa J, Adhi AK, Suwarsinah HK. 2023. Analisis
pemasaran beras organik di provinsi sumatera
barat. Jurnal Agribisnis Indonesia. 11(2): 262-276.
https://doi.org/10.29244/jai.2023.11.2.262-276

Méndez LE, Karl K, Ruane A. 2023. Chapter 7: Food
systems. in artificial intelligence for climate change
mitigation roadmap. ICEF Innovation Roadmap
Project, December 2023, Innovation for Cool Earth
Forum, pp. 67-74.

Odum EP. 1996. Dasar-Dasar Ekologi. Samingan T,
penerjemah. Yogyakarta (ID): Gadjah Mada

Copyright © 2026 by Authors, published by Indonesian Journal of Agricultural Sciences.
This is an open-access article distributed under the CC-BY-NC 4.0 License

(https://creativecommons.org/licenses/by-nc/4.0/)



https://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.18280/ijsdp.191037
https://doi.org/10.1073/pnas.2010473117
https://doi.org/10.1002/9781118945568.ch9
https://doi.org/10.32734/jpt.v5i2.3012
https://doi.org/10.1016/j.agee.2020.106921
https://doi.org/10.1111/j.0030-1299.2005.13735.x
https://doi.org/10.3390/su6096107
https://doi.org/10.29244/jai.2023.11.2.262-276

512

University Press. Terjemahan dari: Fundamental of
ecology. Ed ke-3.

Ovawanda EA, Witjaksono W, Trisyono YA. 2016.
Insect biodiversity in organic and non-organic rice
ecosystem in the district of bantul. Jurnal
Perlindungan Tanaman Indonesia. 20(1): 15-21.
https://doi.org/10.22146/jpti. 16619

Samudra FB, Izzati M, Purnaweni H. 2013. Kelimpahan
dan keanekaragaman arthropoda tanah di lahan
sayuran organik “urban farming. Prosiding Seminar
Nasional Pengelolaan Sumberdaya Alam Dan
Lingkungan. 190-196.

Smith J, Wolfe M, Woodward L, Pearce B, Lampkin N,
Marshall H. 2011. Organic farming and biodiversity:
a review of the literature. Organic Center Wales,
Aberystwyth: Wales.

Tashi T, Dendup C, Ngawang, Gyeltshen S. 2022. Rice
Self-sufficiency in Vhutan: An Assessment. Asian
Journal of Agricultural Extension, Economics and
Sociology. 40(2): 18-28.
https://doi.org/10.9734/ajaees/2022/v40i230842

Taufiqullathif MH, Afifah L, Saputro NW, Irfan B. 2023.
Kelimpahan dan keanekaragaman arthropoda

Vol. 31 (3): 507-512

dengan teknik pengendalian berbeda pada
pertanaman padi (Oryza sativa |.) varietas ciherang.
Jurnal Agroplasma. 102: 517-526.

Tuomisto HL, Hodge ID, Riordan P, Macdonald DW.
2012. Does organic farming reduce environmental
impacts? A meta-analysis of European research.
Journal of Environmental Management. 112: 309—
320. https://doi.org/10.1016/j.jenvman.2012.08.018

Yga DG, Dewi NK, Suriasih NK. 2023. Meminimalisir
penggunaan pestisida kimia untuk mencegah
kerusakan ekosistem. Prosiding Pekan Ilimiah
Pelajar. 3: 185-191.

Yuan X, Zhou WW, Jiang YD, Yu H, Wu SY, Gao YL,
Zhu ZR. 2019. Organic regime promotes evenness
of natural enemies and planthopper control in paddy
fields. Environmental Entomology. 48(2): 318-325.
https://doi.org/10.1093/ee/nvz013

Zhang M, Yao Y, TianY, Ceng K, Zhao M, Zhao M, Yin,
B. 2018. Increasing yield and N use efficiency with
organic fertilizer in chinese intensive rice cropping
systems. Field Crops Research. 227: 102-109.
https://doi.org/10.1016/j.fcr.2018.08.010

Copyright © 2026 by Authors, published by Indonesian Journal of Agricultural Sciences.
This is an open-access article distributed under the CC-BY-NC 4.0 License

(https://creativecommons.org/licenses/by-nc/4.0/)



https://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.22146/jpti.16619
https://doi.org/10.9734/ajaees/2022/v40i230842
https://doi.org/10.1016/j.jenvman.2012.08.018
https://doi.org/10.1093/ee/nvz013
https://doi.org/10.1016/j.fcr.2018.08.010

