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ABSTRACT

Spiders have an important role in ecosystems, in particular agricultural
ecosystems. Spiders play the role of natural enemies capable of helping
farmers by eating insect pests. The purpose of this study was to identify
the type of Sub-Order Aranaemorphae and calculate the level of diversity
and dominance of the type of Sub-Order Aranaemorphae in the
generative phase of rice aged 90 days. The study was conducted in April-
September 2022 in the rice field area of Tamanan Village. The
determination of the research location was carried out using the purposive
sampling method with the criteria of a rice field area of 2500 m? and the
age of rice plants ranging from 90 days. Sampling was carried out on 9
plots with a plot size of 21 x 4 m? each. Sampling was carried out by hand
picking and indirect methods with sweep nets, pitfall traps, and yellow
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Spider pan traps. The species of Sub-Order Aranaemorphae found in this study
were 12 species, namely Oxyopes sp., O. lineatipes, O. javanus, Atypena
formosana, Tetragnatha vermiformis, Pardosa pseudoannulata, Lycosa
sp., L. pseudoannulata, Lycosa sp. 1, Araneus inustus, Clubiona sp. and
Thomisus Sp. The conclusion of this study were the diversity index value
(H" of the Aranaemorphae Sub-Order obtained in this study was 2.133
with a moderate category, and the dominance index value (D) of the
Aranaemorphae Sub-Order obtained was 0.1785 with a low category. The
total number of spider individuals obtained was 173 individuals.

This is an open access article under the CC-BY-SA license.
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1. Introduction

Species diversity is a community trait that shows the level of diversity of the types of organisms
present in it (Siregar et al., 2014). Diversity can be said to be high when a community is composed of
various types with almost the same abundance (Umar, 2013). One of the types of diversity present in
nature is the diversity of arthropods. Arthropod diversity has an important role as a counterweight to
ecosystems (Triyogo et al., 2019), especially in rice fields (Hendrival et al., 2011).

One of the main obstacles in rice cultivation is the presence of pest attacks that can cause a decrease
in production (Herviyanti & Mulyani, 2016). The decline in production can be resolved through the
presence of predatory arthropods (Dewi et. al., 2019). Farmers in their activities do not know the role
of natural predators in controlling rice pests, so they still use excessive pesticides that will kill pests
as well as natural predators that should be friends of farmers.
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According to Hendrival et al. (2017), predatory arthropods can prey on or eat other organisms in
agroecosystems, especially insect pests, for their food needs. Predatory arthropods can be a group of
spiders, insects, or centipedes. Spiders are the dominant predators in rice field ecosystems (Khodijah
et al., 2012). Spiders are able to feed on insect pests on rice plants, such as brown leafhoppers
(Nilaparvata lugens Stall.) and white rice stem borers (Scirpophaga innotata Walker) (Hendrival et.
al., 2011), which will reduce the occurrence of crop failure (Tahir et. al., 2011 ).

Research on the diversity of spider species (Sub-Order Aranaemorphae) in rice field ecosystems
has been carried out in Padang, West Sumatra by Nasution (2016) with the results of 45 types of
spiders. The most abundant type found in the study was Thorell's Tetragnatha maxillosa . A similar
study was also conducted by Riska (2020) in Pemulutan District, South Sumatra. The results of the
study found as many as 11 types, with the most abundant type being Araneus inustus L. Koch.
Although there have been studies on the diversity of Aranaemorphae Sub-Order species in other
locations, research on the diversity of Aranaemorphae Sub-Order species has never been carried out
on rice fields in Tamanan Village, Banguntapan District, Bantul Regency, D.l. Yogyakarta.

The study was conducted on paddy fields that have 90 days of rice, where at the age of 90 days
rice enters the generative phase (Yulina et al., 2020). According to Rizal et al. (2017), generally pest
attacks, such as brown leafhoppers and white rice stem borers, occur in the generative phase of rice.
So that the presence of these pests can trigger the presence of predatory arthropods (Vinothkumar,
2012), especially labalaba (Safriyani et al., 2019). In addition, this study can also be a database of
spiders contained in the rice field araea and as an effort to use spiders in suppressing pest populations.

2. Methods

The study was conducted in April-September 2022 in the rice field area of Tamanan Village. The
determination of the location of the study was carried out using the purposive sampling method with
the criteria of the area of rice fields in the garden village of about 2500 m? and the age of rice plants
ranging from 90 days. Sampling was carried out on 9 plots with a plot size of 21 x 4 m each. Sampling
is carried out when the rice is about 90 days old. The use of rice age is 90 days because at that age
arthropods that interact with rice plants begin to increase in population (Siregar, 2014). Sampling in
this study was carried out by hand picking, namely catching directly using hands on each spider at the
sampling location and indirect methods with traps, namely with sweep nets, pitfall traps and yellow
pan traps ). The sampling process is carried out in the morning around 07.00 - 10.00 WIB and in the
afternoon at 15.00 - 17.00 WIB (Effi & Siska, 2020).

The data analysis used in this study was using descriptive and inferesial analysis. A descriptive
analysis is carried out to describe each of the types of spiders found. The calculation of the level of
diversity of spider species is carried out with the value of the diversity index with the Shannon-Wiener
formula. As for determining the presence or absence of species dominance, it is calculated using the
Simpson dominance index.

3. Findings and Discussion

3.1. Types of Members of the sub-order Aranaemorphae found
Based on the results of studies that have been carried out, 12 species of Sub-order Aranaemorphae
consisting of 7 different families (Table 1) were obtained. The family with the most common species

of spiders is Lycosidae (4 types). While the spider families that are the least found members of the
family are Clubionidae and Thomisidae 1 species each.

Table 1. Types of Spiders found in rice fields

No Family Species names
1 Oxyopidae Oxyopes sp.
O. javanus
O. lineatipes
2 Linyphiidae Atypena formosana

3 Tetragnathidae Tetragnatha vermiformis
4 Lycosidae Lycosa sp.
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L. pseudoannulata

Lycosa sp. 1
Pardosa pseudoannulata
Araneidae Araneus inustus
Clubionidae Clubiona sp.
7 Thomisidae Thomisus sp.

The results obtained in this study are in accordance with the theory of Hendrival et al., (2017)
who said that the spider family usually found in rice fields consists of the families Araneidae,
Lycosidae, Linyphiidae, Oxyopidae, Salticidae and Tetragnathidae. However, in this study no
members of the Salticidae family were found. The results of research from Juan and Honsang
(2019) also found the least number of species from the Salticidae family compared to other spider
families in rice fields. This spider is a type of spider that does not make webs (Peng et al., 2002),
but only makes threads to protect its eggs from predators (Jacob et al., 2007). The factor that
causes the non-discovery of members of the Salticidae Family in this study is because members
of this family are usually found in residential areas (Argafaraz et al., 2017; Jasmi et al., 2021).
According to Wettering and Umponstira (2014) spiders of the Salticidae family are important
predators that control urban pest populations in residential areas, such as mosquitoes, flies, and
ants.

The variety of spiders found in rice fields according to Thongphak et al. (2012) can occur due
to differences in vegetation, pesticide use, and the age of the selected rice. Vegetation acts as a
provider of food sources, shelters, hiding places, and spawning places for labalaba (Isaac. 2015).
The rice fields used in this study contained vegetation in the form of weeds and trees around the
study area. According to Thamrin et al., (2013) some weeds are used by spiders as a place to lay
eggs and catch prey. Weeds found in rice fields such as kelakai (Stenochiaena palutris Bedd.),
bundung grass (Scirpus grosus L.), purun kudung grass (Lepironea articulate Retz.), teki grass
(Cyperus rotundus Linn.), lempuyangan (Panicum repens L.), banta (Leersia hexandra Sw.),
elephant grass (Pennisetum purpureum Mott.) and tambura ( Ageratum conyzoides L..). The weed
is known to have been used by spiders as a place to nest and catch prey (Asikin, 2014). In
addition, weeds and trees are also used by spiders as places to interact, such as laying eggs
(Thamrin et al., 2013), hiding (Isaac, 2015), making webs (Juan & Honsang, 2019) and looking
for prey (Sembodo, 2010).

3.2. Degree of diversity, number of individuals, dominance of the type of order Coleoptera

Based on the studies that have been carried out, a total number of spider individuals was
obtained as many as 173 individuals. The type of spider with the highest number of individuals
is Pardosa pseudoannulata with 42 individuals, while the least Clubiona sp. and Thomisus sp.
each as many as 1 head. The diversity index value (H') of the Aranaemorphae Sub-order in the
rice field area of Tamanan Village is 2.133, while the dominance index value (D) of the
Aranaemorphae Sub-order is 0.17 (Table 2).

Table 2. H'and D values of spiders found in rice fields

No. Family Species H’ D
1 Oxyopidae Oxyopes sp -0.18 0.0012
0. Javanus -0.33 0.0535
O. Lineatipes -0.32 0.0482
2 Linyphiidae Atypena formosana -0.10 0.0003
3 Tetragnathidae Tetragnatha vermiforis -0.18 0.0021
4 Lycosidae Lycosa sp. -0.14 0.0021
L. Pseudoannulata -0.23 0.0108
Lycosa sp. 1 -0.12 0.0008
Pardosa pseudoannulata -0.32 0.0589
5 Araneidae Araneus inustus -0.10 0.0003
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No. Family Species H’ D
6 Clubionidae Clubiona sp. -0.06 0.0000
7 Thomisidae Thomisus sp. -0.06 0.0000
Total -2.1326  0.1785

Based on Table 4 above, the index value of the diversity of species of the Aranaemorphae Sub-
order in the rice field area of Tamanan Village is 2.133. This value indicates that the level of diversity
of species of the Sub-order Aranaemorphae is classified as moderate (Arifin et. al., 2017). The current
category is interpreted that the rice field ecosystem used in this study is disturbed, where the
disturbance is due to land function change which causes the presence of arthropods to be disturbed
(Harto et al., 2021), one of which is spiders (Sulislawaty et al., 2021). The rice fields used as research
sites are the habitat of spiders which then change their function into different fields. The existence of
agricultural land conversion or housing development can disrupt the stability of the ecosystem (Harini,
2010), especially the constituent components of the ecosystem in it (Latumahina & Ismanto, 2010),
such as the presence of spiders (Sulislawaty et al., 2021). In addition, land conversion can also result
in a decrease in the level of diversity of spider species (Kurniawati, 2018).

4. Conclusion

The types of sub-order Aranaemorphae found in this study are 12 types, namely Oxyopes
lineatipes, Oxyopes javanus, Oxyopes sp, Atypena formosana, Tetragnatha vermiformis, Pardosa
pseudoannulata, Lycosa pseudoannulata, Lycosa sp, Lycosa sp 1, Araneus inustus, Clubiona sp
and Thomisus sp.

The diversity index value (H") of the Aranaemorphae Sub-order obtained in this study was 2,133
with a moderate category, and the dominance index value (D) of the Aranaemorphae Sub-order
obtained in this study was 0.1785 with a low category with a total number of individuals of 173 heads.

REFERENCES

Arganaraz, J. P., Radeloff, V. C., Bar-Massada, A., Gavier-Pizaro, G. Il., Scavuzzo, C. M., & Bellis, L. M.
2017. Assessing wildfire exposure in the Wildland-Urban Interface area of the mountains of central
Argentina. Journal of Environmental Management, 196, 499-510.

Arifin, F., Dirgayusa, I. G. N. P., & Faiqoh, E. 2017. Fish Community Structure and Coral Cover in the Area.
Journal of Marine and Aquatic Sciences, 3(1), 59-69.

Dewi, V. K., Octaviani, Sari, S., Hartati, S., Sunarto, T., Rizkie, L., & Sandi, Y. U. 2019. Abundance dan
Diversity of Spider Predators pthere is a Black Rice Paddy Ecosystem (Oryza sativa L) Fertilized Organic.
Agriculture, 30(3), 125-133.

Harini, P. M., & Anegundi, R. T. 2010. Efficacy of a probiotic and chlorhexidine mouth rinses: A short-term
clinical study. Journal of the Indian Society of Pedodontics & Preventive Dentistry, 28(3), 179-182.

Hartono, D., Lilisti.,, Zamdial., Brata, B., & Simarmata, M. 2021. The structure and composition of
macrozoobenthos community in varying water qualities in Kalibaru Waters, Bengkulu, Indonesia.
Biodiversity Journal of Biological Diversity, 22(1), 106-112.

Hendrival, Judge, L., & Halimuddin. 2017. Composition d an Diversity of Predatory Arthropods p no
Agroecosystem Rice Composition and Diversity Of Predatory Arthropods On Agroecosystems Paddy
Hendrival, Lukmanul Hakim, and Halimuddin. J. Floratek, 12(1), 21-33.

Herlinda, S. Wati, Khodidjah and Haperidah. 2010. Exploration and Identification of Predatory Insect Lipaphis
erysimi (Kalt.) (Homoptera: Aphididae) from the Lowland and Highlands VVegetable Ecosystems of South
Sumatra. Seminar Nasional Hasil Penelitian Bidang Pertanian. 98(2):499-505.

Heviyanti, M., & Mulyani, C. 2016. Diversity of Insect Pest Predators in Rice Paddy Plants (Oryza sativa L.)
in Paya Rahat Village, Banda Mulia District, Aceh Tamiang Regency. Agrosamudra, 3(2), 28-37.

Honsang, F. J. 2019. Web-making spiders in rice crop areas and surrounding areas in Minahasa Regency. E
Journal Unsrat, 1(1).

Pertiwi, P.M.S. & Putra, I.L.I. (Species Diversity and Dominance of the Aranaemorphae)



60 Journal of Biotechnology and Natural Science ISSN 2808-2508
Vol. 2, No. 2, December 2022, pp. 56-60

Isaac, T. M. 2015. Community Structure and Araneae (Ground Level) Distribution Pattern in Salak Resort
Area 2 Mount Halimun Salak National Park (TNGHS). UIN Jakarta.

Jakob, E. M., Skow, C. D., & Haberman, M. P. 2007. Jumping Spiders Associate Food With Color Cues In A
T-Maze. Journal of Arachnology. 35(3), 487-492.

Khodijah, Herlinda, S., Irsan, C., Pujiastuti, Y., & Talib, R. 2012. Predatory Arthropods Inhabiting the Lebak
Rice Field Ecosystem and South Sumatra Tides. Journal of Suboptimal Land, 1(1), 57-63.

Kurniawati, N., Usyati, N., Ruskandar, A., & Rumasa, O. 2018. Pest Populations and Natural Enemies in Three
Ways of Rice Paddy Cultivation in Sukamandi. Journal of Agriculture, 29(1), 35— 42.

Nasution, N. 2016. Spider Diversity (Araneae) in the rice field ecosystem with several planting patterns in the
city of Padang. Journal of Bioconcetta, 2(1), 12-20.

Peng, X., Tso, I.-M., & Li, S.-Q. 2002. Five New and Four Newly Recorded Species of Jumping Spiders from
Taiwan (Araneae: Salticidae). Zoological Studies, 41(1), 1-12.

Riska, S., & Irsan, C. 2020. Diversity of Spider Species pthere is Rice Planting di Sawah Lebak Desa Pelabuhan
Dalam Kecamatan Pemulutan Diversity. Sriwijaya University, 4(1), 1-9.

Rizal, M., Eko, T., & Sukmana, C. 2017. Effectiveness of Beauveria bassiana And Liquid Organic Fertilizer
Against Nilaparvata lugens The Effectiveness of the Mixture of Beauveria bassiana and Liquid Organic
Fertilizer on Nilaparvata lugens. Bul. Littro, 28(1), 97-104.

Siregar, L. L., Hutabarat, S., & Muskananfola, M. R. 2014. Distribution of Phytoplankton Based on Different
Times and Depths In The Waters Of Menjangan Kecil Karimanjawa Island. Journal of Chemical
Information and Modeling, 3(4), 9-14.

Thamrin, M., & Asikin, S. 2013. Important Insects di Planting Rice, Soybeans andCorn On Swamp
Agroecosystems. Marshland Agricultural Research Center, 1(1), 1.

Thongpak, A. 2012. Insect — Weed Interaction Patterns in Surjan Rice Field Ecosystems and Sheets in Support
of Biological Control. Gajah Mada University.

Umar, R. (2013). General Ecology Practicum Guide. Hasanuddin University.

Vinothkumar, B. 2012. Diversity of Spider Fauna in Upland Rice Agroecosystem at Gudalur Valley in
Tamilnadu. Journal of Biological Control, 26(3), 222-229.

Yulina, N., Ezward, C., & Haitami, A. 2021. Plant height character, harvest age, number of saplings and harvest
weight in 14 local rice genotypes. Journal of Agrosciences and Technology, 6(1), 15.

Pertiwi, P.M.S. & Putra, 1.L.1. (Species Diversity and Dominance of the Aranaemorphae)



