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Abstract. Sari SP, Suliansyah I, Nelly N, Hamid H. 2022. Arthropods community on maize plantation in West Pasaman, West Sumatra, 

Indonesia. Biodiversitas 23: 3062-3072. Arthropods can be found on the surface of the soil and plant canopy. West Pasaman District is 

one of the centers of corn production in Indonesia. This study aimed to determine the abundance and the diversity of arthropods in 

Luhak Nan Duo Sub-district and Kinali Sub-district, West Pasaman District, West Sumatra District, Indonesia. The research was 

conducted using a purposive sampling technique from October to December 2020. The arthropods sampling was done by two 

techniques: yellow trap and modified vacuum technique. The identification process was conducted at the Insect Bioecology Laboratory, 

Faculty of Agriculture, Universitas Andalas, Padang, Indonesia. A total of 5477 arthropods were found in maize plantations in West 

Pasaman. The arthropods found were classified into two classes, 8 orders, 85 families, and 269 morphospecies. The individual number 

was dominated by the Insect class, reaching 97.09% (5318), while the Arachnida class was only 2.99% (159). Data were analyzed for 

the number of species (S), the number of individuals (N), Shannon-Wiener diversity index (H'), and Evenness index of species (J'). 

Regarding the location, Luhak Nan Duo has a higher number of individuals, Shannon-Wiener diversity index, and Evenness index than 

Kinali. However, the pattern of arthropod abundance in the two maize cultivation locations in West Pasaman was similar, increasing 

with the age of the maize plant. However, in general, the diversity values of arthropods in maize cultivation in Luhak Nan Duo and 

Kinali were more than 3. It means that the West Pasaman is still quite balanced and safe from the risk of damage due to pests because of 

the highest abundance of arthropods on maize plantations. 
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INTRODUCTION 

Arthropods are essential for ecosystem functions and 

have received much attention in biodiversity, conservation, 

and ecological studies. Arthropods are one of the important 

indicator species and an essential group of terrestrial 

ecosystems (Meidalima et al. 2017). Some arthropods are 

specific to a particular habitat, depending on the maximum 

number for nesting, mating, and food availability. Several 

soil arthropods can be used as indicators of soil health, 

including appropriate land management, abundance and 

diversity, network structure, and community stability 

(Zayadi et al. 2013). Many studies reported that arthropods 

are used to evaluate the quality and management of 

ecosystems and for restoration programs of damaged 

ecosystems (Xiuqin et al. 2010). The diversity of 

arthropods has a significant impact on ecosystem stability 

and ecological functions vital for crop production (Comas 

et al. 2014; Truter et al. 2014)  

Arthropods can act as pests, herbivores, decomposers, 

and natural enemies such as predators and parasitoids. In 

addition, arthropods also function as bio-indicators of 

ecosystem disturbances. A high abundance of arthropods 

can reduce environmental damage to an ecosystem 

(Stewart et al. 2017). Increasing the diversity of natural 

enemies in an agricultural ecosystem may increase 

biological control and reduce yield losses due to pests 

(Furlong and Zalucki 2010). Arthropod diversity can be 

increased through specific management and conservation 

(Yekwayo et al. 2018; Geldenhuys et al. 2020). Afterward, 

Del‑val et al. (2021) stated that soil biology quality and 

microarthropod community structure are distinctly 

influenced by certain physical and chemical characteristics 

of the soil, which supports the use of microarthropods as 

biological indicators. The treatment and input given during 

cultivation will affect the arthropod's diversity. For 

example, applying synthetic pesticides on a large scale can 

reduce the diversity and abundance of arthropods.  

According to Simoni et al. (2013), the soil arthropod 

community tended to be characterized by a lower density 

of specimens and lower number of taxa in the 16-year old 

organic (OldO) than in the young organic (YngO). Two 

major groups of arthropods were recorded, including the 

Arachnids and the insect group in the marginal uplands of 

Inopacan, Leyte. The abundance of pest species in corn 

was not yet alarming, indicating that the pests are not 

attracted to the crops, which were marginal in growth 

(Ceniza and Borines 2014). Furthermore, the use of 

synthetic fertilizers also harms arthropods, especially 

natural enemies, resulting in frequent explosions of pest 

populations (Wang et al. 2010; Sánchez-Bayo 2021). 

Excessively using synthetic pesticides may lead to low 
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diversity and abundance of arthropods and pollute soil and 

water (Meidalima 2014; Meidalima et al. 2017).  

Maize is the third most importantcereal in the 

worldafter wheat and rice (Kuria et al. 2019). Maize is one 

of the primary staple foods in Indonesia, besides rice. 

Several studies related to arthropods in maize cultivation 

have been reported. The results show how the cultivation 

techniques and pesticide applications have affected the 

diversity of arthropods in the soil around maize or 

associated with them (Badji et al. 2007; Nawanich et al. 

2010; Simoni et al. 2013; Ceniza and Borines 2014; Del‑val et 

al. 2021). Therefore, this study aimed to learn the diversity 

and abundance of arthropods in maize cultivation in the 

West Pasaman District, West Sumatra, Indonesia.  

MATERIALS AND METHODS 

Study area  

The study arthropods diversity was conducted in two 

areas in West Pasaman District, West Sumatra Province, 

Indonesia. The areas were Luhak Nan Duo Sub-district, 

located at 0°00'54"N 99°48'59"E with altitude is 28 m asl, 

and Kinali Sub-district, located at -0.00117"N 99.83660"E 

with altitude is 21 m asl (Figure 1). This research was 

conducted from October to December 2019. Sampling was 

carried out from 08.00 am to 12.00 pm at each location. 

Maize plantation in Luhak Nan Duo is located next to oil 

palm plantations, while corn fields in Kinali are located 

next to residential areas. However, the criteria used are the 

area of corn selected at each location is at least one hectare 

and the corn production is high in West Pasaman District. 

Arthropods collection  

The research used a survey method. Determination of 

the research location is done by using a purposive sampling 

technique. Sampling is done on land that has certain 

criteria. The criteria used are the area of corn selected at 

each location is at least 1 hectare and the corn production is 

high in West Pasaman District. Cornland in this study is 

conventional agricultural land that still uses chemical 

pesticides to control corn pests and diseases. After 

selecting the research location, arthropod samples were 

taken. The technique of taking arthropods in corn fields 

was carried out using two tools, namely, a yellow trap and 

a modified vacuum. Sampling was carried out four times at 

each location (20, 40, 60, and 80 Days After Planting). The 

sampling time of the arthropods represented the vegetative 

(20 DAP and 40 DAP) and generative phases (60 DAP and 

80 DAP) of corn plants. Each research location used ten 

yellow traps placed at random. Then the number of sample 

plants using a vacuum-modified sampling technique was 

60 sample plants at each location. All the insects obtained 

were put into a microtube containing 96% alcohol and 

labeled with the location and time of collection. Then all 

the arthropod samples were taken to the Insect Bioecology 

Laboratory, Faculty of Agriculture, Andalas University, to 

be identified. 

Arthropods identification 

All arthropods obtained from the field were identified 

in the laboratory. Arthropod samples were sorted and 

separated based on family, order, and morphospecies level 

(species are distinguished based on differences in 

morphological characters). The identification process was 

carried out by observing the morphology of the arthropods 

under a Carton SPZ50 light microscope and was identified 

using essential books; Kalshoven (1981), Goulet and Huber 

(1993), Borror et al. (1996), online identification keys (official 

website https://www.bugguide.net; and http://www.antwiki.org). 

 

 

 

Figure 1. Location of exploration arthropods diversity on cornfields in West Sumatra, Indonesia 
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Data analysis 

Data were analyzed for the number of individuals (N), 

Shannon-Wiener diversity index (H'), and Evenness index 

of species (J'). According to Febrianti (2021), the 

biodiversity of species in the area is grouped into three 

categories: considered high value (>3), moderate (1-3), and 

low (<1). 

Arthropod diversity and abundance data were compiled 

manually using Microsoft Excel. Then the diversity index 

(H') and species evenness index (J') were calculated using 

the PRIMER 5 application.  

RESULTS AND DISCUSSION 

The total number of arthropods found on maize 

plantations in West Pasaman was 5477 individuals. The 

number of arachnid class found in this study was much less 

than the number of insects class. The insect abundance 

found reached 97.01% of all arthropods found (5318 

individuals). On the other hand, the arachnid abundance 

was only 2.99% (159 individuals) (Figure 2). 

The total arthropods found in maize cultivation in West 

Pasaman consisted of two classes, 8 orders, 85 families, 

and 269 morphospecies (Tables 2 and 3). Arthropods 

belonging to the class Insecta consist of 7 orders, 76 

families, 5318 individuals, while the Arachnida class 

consists of 1 order, 9 families, and 159 individuals. The 

abundance of arthropods in Luhak Nan Duo (2936 

individuals) was higher than that of Kinali (2541 

individuals).  

The difference in the abundance of arthropods at the 

two locations was due to differences in the intensity of 

synthetic pesticides used, the age of the corn plant, and the 

ecosystem next to the corn field. Maize plantations in 

Luhak Nan Duo are located next to oil palm plantations, 

while cornfields in Kinali are located next to residential 

areas, although the number of arthropods in the Kinali 

decreased in 60 and 80 Days After Planting (DAP). Besides 

that, also caused by differences in the intensity of the use of 

chemical pesticides, which are used as the main weapon for 

controlling pests and diseases of maize. However, the 

patterns of arthropod abundance at both locations were 

similar, increasing with the age of the maize plant (Figure 3).  

The decrease in abundance of arthropods in Kinali 

decreased (60 DAP and 80 DAP) due to differences in the 

intensity of the use of chemical pesticides, which are used 

as the main weapon for controlling pests and diseases of 

maize. The decrease in the abundance of arthropods in 

Kinali at 60 DAP and 80 DAP is thought to be due to 

farmers in Kinali use chemical pesticides intensively at 

intervals of once a week. Meanwhile, corn farmers in 

Luhak Nan Duo do not routinely use chemical pesticides at 

intervals of once a week. Indirectly, the use of chemical 

pesticides is detrimental to the abundance and diversity of 

insects on corn plants. That means the difference in the 

abundance of the arthropods is caused by the age of the 

plant. Then, the number of individuals (N), the Shannon-

Wiener diversity index value (H'), and the species evenness 

index (J') in Luhak Nan Duo are also higher than in Kinali 

(Table 1). In general, the diversity of arthropods in maize 

cultivation in West Pasaman District is high i.e., 3.01 in 

Kinali and 3.45 in Luhak Nan Duo. 

 

 

 
 

Figure 2. Arthropods community on maize plantations in West 

Pasaman District, West Sumatra, Indonesia 

 

 

 

  
 

Figure 3. Differences abundance of arthropods at different ages of maize on maize plantation in West Pasaman, Indonesia 
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In addition, the number of species (S), the number of 

individuals (N), and the species evenness index (J') in 

maize cultivation in Luhak Nan Duo were also higher than 

in Kinali (Figure 3, Table 1). However, the patterns of 

abundance of arthropods in the two maize crops in West 

Pasaman were the same, which increased with the age of 

the maize plants. 

Arachnida abundance on maize plantation in West 

Pasaman consists of one class, one order, nine families, and 

30 morphospecies. The recoreded families are Agelenidae 

(18%), Oxyopidae (22%), Ctenidae (8%), Gnaphosidae 

(6%), Leptonetidae (4%), Liocranidae (3%), Salticidae 

(12%), Tetragnathidae (2%), and Theridiidae (24%). The 

predators found in this study were spiders from the 

Arachnida class, but the number of spiders found was less 

than the number of insects (Table 3 and 4). 

 

 
Table 1. Diversity index of arthropods on maize plantations in 

West Pasaman, Indonesia 

 

Diversity index 
Kinali 

Subdistrict 

Luhak Nan Duo 

Subdistrict 

Number of species (S) 71 81 

Number of individuals (N) 2541 2936 

Shannon-Wiener diversity 

index value (H') 

3.01 3.45 

Evenness index of species (J') 0.70 0.78 

 

 
Table 2. Abundance of arthropods, morphospecies and family on 

maize plantations in West Pasaman, Indonesia 

  

Arthropods 

No. of 

morpho-

species 

No. of individual Abund. 

(ind.) Yellow 

trap 

Vacuum 

modified 

Class Arachnida    

 Araneae 30 82 77 159 

 Agelenidae 2 16 12 28 

 Oxyopidae 7 17 17 36 

 Ctenidae 4 10 2 12 

 Gnaphosidae 2 0 9 9 

 Leptonetidae 2 7 0 7 

 Liocranidae 1 2 3 5 

 Salticidae 2 4 15 19 

 Tetragnathidae 2 1 3 4 

 Theridiidae 8 24 15 39 

Class Insecta     

 Blattodea 1 0 2 2 

 Blaberidae 1 0 2 2 

 Coleoptera 38 111 607 718 

 Anthicidae 2 14 12 26 

 Carabidae 3 2 20 22 

 Cerambycidae  1 0 62 62 

 Chrysomelidae  7 73 75 148 

 Coccinellidae 5 2 199 201 

 Cicindelidae 5 1 0 1 

 Curculionidae 1 0 1 1 

 Delphacidae  1 0 5 5 

 Meloidae 3 1 6 7 

 Mordellidae 1 0 57 57 

 Nitidulidae 3 11 22 33 

 Scarabaeidae 2 3 40 43 

 Silvanidae 1 0 98 98 

 Staphylinidae 3 4 10 14 

 Dermaptera  2 11 0 11 

 Anisolabididae 1 1 0 1 

 Labiduridae 1 10 0 10 

 Diptera 50 597 939 1536 

Agromyzidae 4 177 52 229 

 Asilidae 1 11 1 12 

 Bibionidae 1 1 3 4 

 Calliphoridae 1 0 6 6 

 Cecidomyiidae 1 13 17 30 

Ceratopogonidae 2 32 20 52 

Chloropidae 2 26 16 42 

Conopidae 1 0 2 2 

Culicidae 2 3 12 15 

Delphacidae 2 3 54 57 

Dolichopodidae 3 97 215 312 

Drosophilidae 3 26 58 84 

Empididae 1 1 19 20 

Ephydridae 2 32 42 74 

Fanniidae 2 57 48 105 

Lonchaeidae 2 3 23 26 

Milichiidae 2 20 230 250 

Muscidae 5 16 43 59 

Mycetophilidae 1 4 18 22 

Micropezidae 4 7 5 12 

Phoridae 2 5 6 11 

Sepsidae 1 1 0 1 

Tanyderidae 2 36 2 38 

Tephritidae 2 2 41 43 

Therevidae 1 24 6 30 

Hemiptera 12 443 800 1243 

Aphididae 5 38 174 212 

Delphacidae 2 405 558 963 

Dolichopodidae 1 0 8 8 

Lygaeidae 1 0 20 20 

Pentatomidae 2 0 5 5 

Reduviidae 1 0 35 35 

Hymenoptera 119 569 1041 1610 

Vespidae 2 1 85 86 

Scoliidae 1 1 0 1 

Specidae 1 2 0 2 

Tiphiidae 3 3 2 5 

Mutillidae 1 0 18 18 

Bethylidae 1 1 0 1 

Braconidae 21 119 77 196 

Ceraphronidae 8 6 17 23 

Diapriidae 7 20 15 35 

Crabronidae 1 1 0 1 

Chalcididae 3 3 7 10 

Encyrtidae 1 0 3 3 

Eucoilidae 3 5 10 15 

Eulophidae 3 1 6 7 

Pompilidae 8 30 46 76 

Formicidae 16 179 656 835 

Halictidae 5 21 8 29 

Ichneumonidae 12 67 21 88 

Platygastridae 5 49 18 67 

Scelionidae 14 53 37 90 

Mymaridae 1 1 6 7 

Evaniidae 2 6 9 15 

Orthoptera 27 88 110 198 

Acrididae 2 10 13 23 

Gryllotalpidae 6 25 28 53 

Gryllidae 5 5 12 17 

Pyrgomorphidae 2 3 7 10 

Tetrigidae 8 37 36 73 

Tettigoniidae 4 8 14 22 
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Table 3. Abundance of arthropods, morphospecies and family in 

Arachnida class 

 

Class Ordo Family 
Morpho-

species 

No. of ind. 

(abund.) 

Arachnids Araneae Agelenidae sp.109 27 

sp.437 1 

Oxyopidae sp.221 14 

sp.335 5 

sp.350 2 

sp.387 12 

sp.447 1 

sp.153 1 

sp.81 1 

Ctenidae sp.108 1 

sp.365 4 

sp.65 3 

sp.74 4 

Gnaphosidae sp.163 5 

sp.298 4 

Leptonetidae sp.27 3 

sp.314 4 

Liocranidae sp.219 5 

Salticidae sp.85 8 

sp.86 11 

Tetragnathidae  sp.131 1 

sp.307 3 

Theridiidae sp.117 2 

sp.220 3 

sp.222 5 

sp.253 20 

sp.299 4 

sp.311 1 

sp.446 2 

sp.452 2 

Total abundance (individuals) 159 

 

 

 

In contrast to the abundance of arthropods in the 

Arachnida class, the total orders and families found were 

more in the Insect class. In the Insect class, there were 7 

orders and 76 families. The family with the highest 

individuals in the Insect class was Delphacidae (963 

individuals), followed by Formicidae (835 individuals), and 

Dolichopodidae (312 individuals). Then the order that has 

the highest abundance of individuals in the insect class is 

Hymenoptera (1610 individuals) (Table 4). 

Concerning to the location, the highest number of 

individual insects was found in Luhak Nan Duo (2936 

arthropods), while in Kinali, only 2541 arthropods. In 

addition, the number of species (S), the number of 

individuals (N), and the species evenness index (J') in 

maize cultivation in Luhak Nan Duo were also higher than 

in Kinali (Figure 3, Table 1). This can be influenced by 

several things, one of which is the age of corn (Table 2). In 

addition, it is also due to the excessive use of pesticides in 

controlling pests and diseases in corn plants (Sari et al. 

2020). Excessive application of chemical pesticides has a 

negative impact on the abundance and diversity of 

arthropod insects in maize. However, the pattern of the 

abundance of arthropods at the two locations of maize 

cultivation in West Pasaman looks the same, which 

increases with the age of the maize plant. 

The diversity index in Luhak Nan Duo (H': 3.45) is 

higher than in Kinali (H': 3.01). In general, the diversity of 

arthropods in maize cultivation in West Pasaman District is 

relatively high (Alfian 2013; Febrianti 2021). This is 

thought to be related to climatic conditions and plant 

diversity-supporting high diversity (Theron et al. 2020). 

The weather conditions were sunny and not raining during 

the sampling of arthropods in the field, both in Kinali and 

Luhak Nan Duo. Krebs (2000) states that the lower the 

value of the diversity index, the lower the level of stability 

in an ecosystem. Conversely, if the diversity index value is 

high, the higher the level of stability of an ecosystem. 

Differences in the number of arthropods found in an 

agricultural ecosystem can be caused by several factors, 

including plant species or plant morphology (Khairiah et al. 

2012). Intensive use of pesticides and not in accordance 

with recommended doses can reduce pest populations but 

can also affect the abundance of insects on plants. Nelly et 

al. (2015), natural diversity in the field is influenced by the 

environment and the use of pesticides. Then the differences 

in arthropods can be caused by factors of cultivation 

systems, cropping patterns, types of fertilizers, and the 

organic farming environment, which shows an 

extraordinary wealth and abundance of natural enemies 

compared to conventional agriculture (Pineda et al. 2012; 

Katayama et al. 2019; Schalkwyk et al. 2019, 2020). The 

application of chemical pesticides can have a negative 

impact on natural enemies and agroecosystem health 

(Garratt et al. 2011). 

According to De Pedro et al. (2020), habitat affects the 

diversity and abundance of arthropods. Plant species 

richness in the altered biotype core increased overall 

arthropod diversity, benefiting tall plant assemblages but 

negatively affecting soil-dwelling assemblages. 

Understanding how landscape structures affect the 

interactions between plants, pests, and natural enemies they 

are complex issues that can significantly affect the success 

or failure of insect biocontrol. Based on the results of the 

study found 30 families of arthropods that act as natural 

enemies in maize cultivation in West Pasaman District 

(Table 5).  

The existence of natural enemies in corn fields is, of 

course, influenced by the surrounding ecosystem. Globally 

insects are on the decline with the transformation of natural 

areas for agriculture being one of the most important 

drivers (Otieno et al. 2021). However, insects play an 

important role in regulating ecosystem services, so 

conservation within agricultural areas is important. Bale et 

al. (2002) stated that temperature and photoperiod could 

affect insect survival. Then Kissling et al. (2010) also said 

that climate change affects individual biodiversity in a 

geographical area. Residual vegetation in agricultural 

landscapes can also play an important role in supporting 

cropland diversity, particularly spider species that play an 

important role in agriculture (Theron et al. 2020) 
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Table 4. Abundance of arthropod morphospecies on maize 

plantation in West Pasaman District, West Sumatra, Indonesia 

 

Order Family 
Morpho 

species 

No. of 

morphospecies Abund. 

(ind.) Yellow 

trap 
Vacuum 

modified 
Blattodea Blaberidae sp.280 0 2 2 

Coleoptera Anthicidae sp.132 1 2 3 

  sp.308 13 10 23 

 Carabidae sp.133 0 9 9 

  sp.134 2 6 8 

  sp.97 0 5 5 

 Cerambycidae sp.246 0 62 62 

 Chrysomelidae sp.209 1 30 31 

  sp.226 20 9 29 

  sp.273 3 0 3 

  sp.33 0 2 2 

  sp.59 0 10 10 

  sp.61 48 24 72 

  sp.98 1 0 1 

 Coccinellidae sp.207 0 97 97 

  sp.208 0 2 2 

  sp.232 0 3 3 

  sp.43 1 65 66 

  sp.75 1 32 33 

 Cicindelidae sp.207 0 97 97 

  sp.208 0 2 2 

  sp.232 0 3 3 

  sp.43 1 65 66 

  sp.75 1 32 33 

 Curculionidae sp.99 0 1 1 

 Delphacidae sp.53 0 5 5 

 Meloidae sp.210 0 4 4 

  sp.211 0 2 2 

  sp.30 1 0 1 

 Mordellidae sp.121 0 57 57 

 Nitidulidae sp.229 0 5 5 

  sp.32 11 13 24 

  sp.362 0 4 4 

 Scarabaeidae sp.200 2 15 17 

   sp.29 1 25 26 

 Silvanidae sp.110 0 98 98 

 Staphylinidae sp.252 0 4 4 

  sp.290 3 0 3 

  sp.87 1 6 7 

Dermaptera Anisalabidae sp.342 1 0 1 

 Labiduridae sp.383 10 0 10 

Diptera Agromyzidae sp.436 11 0 11 

  sp.450 2 0 2 

  sp.52 36 23 59 

  sp.94 128 29 157 

 Asilidae sp.44 11 1 12 

 Bibionidae sp.282 1 3 4 

 Calliphoridae sp.251 0 6 6 

 Cecidomyiidae sp.57 13 17 30 

 Ceratopogonidae sp.191 18 10 28 

  sp.193 14 10 24 

 Chloropidae sp.201 25 13 38 

  sp.455 1 3 4 

 Conopidae sp.223 0 2 2 

 Culicidae sp.154 0 7 7 

  sp.58 3 5 8 

 Delphacidae sp.26 0 40 40 

  sp.53 3 14 17 

 

 

     

 Dolichopodidae sp.22 67 110 177 

  sp.23 29 74 103 

  sp.238 1 31 32 

 Drosophilidae sp.172 6 12 18 

  sp.190 11 41 52 

  sp.49 9 5 14 

 Empididae sp.21 1 19 20 

 Ephydridae sp.170 29 15 44 

  sp.197 3 27 30 

 Fanniidae sp.24 13 15 28 

  sp.25 44 33 77 

 Lonchaeidae sp.302 1 19 20 

  sp.309 2 4 6 

 Milichiidae sp.46 13 173 186 

  sp.47 7 57 64 

 Muscidae sp.245 1 7 8 

  sp.249 6 20 26 

  sp.274 0 15 15 

  sp.327 8 0 8 

  sp.343 1 1 2 

 Mycetophilidae sp.72 4 18 22 

 Micropezidae sp.138 1 5 6 

  sp.278 2 0 2 

  sp.405 1 0 1 

  sp.449 3 0 3 

 Phoridae sp.255 0 4 4 

   sp.285 5 2 7 

 Sepsidae sp.431 1 0 1 

 Tanyderidae sp.313 1 0 1 

  sp.328 35 2 37 

 Tephritidae sp.118 0 4 4 

  sp.296 2 37 39 

 Therevidae sp.122 24 6 30 

Hemiptera Aphididae sp.155 7 107 114 

  sp.42 14 35 49 

  sp.48 14 25 39 

  sp.53 3 0 3 

  sp.84 0 7 7 

 Delphacidae sp.26 288 433 721 

  sp.53 117 125 242 

 Dolichopodidae sp.22 0 8 8 

 Lygaeidae sp.84 0 20 20 

 Pentatomidae sp.214 0 3 3 

  sp.216 0 2 2 

 Reduviidae sp.212 0 35 35 

Hymenoptera Vespidae sp.217 0 85 85 

  sp.427 1 0 1 

 Scoliidae sp.1 1 0 1 

 Sphecidae sp.382 2 0 2 

 Tiphiidae sp.128 1 0 1 

  sp.435 1 0 1 

  sp.63 1 2 3 

 Mutillidae sp.294 0 18 18 

Orthoptera Acrididae sp.259 3 4 7 

   sp.301 7 9 16 

 Gryllotalpidae sp.224 0 4 4 

  sp.225 11 23 34 

  sp.317 1 0 1 

  sp.340 7 0 7 

  sp.370 5 1 6 

  sp.454 1 0 1 

 Gryllidae sp.196 0 3 3 

  sp.204 1 3 4 

  sp.434 1 0 1 

  sp.453 1 0 1 

  sp.55 2 6 8 
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 Pyrgomorphidae sp.339 2 0 2 

  sp.92 1 7 8 

 Tetrigidae sp.312 1 0 1 

  sp.395 1 0 1 

  sp.45 5 0 5 

  sp.66 0 2 2 

  sp.78 1 0 1 

  sp.79 6 19 25 

  sp.80 19 15 34 

  sp.93 4 0 4 

 Tettigoniidae sp.239 1 10 11 

  sp.319 6 1 7 

  sp.381  3 3 

  sp.448 1 0 1 

Hymenoptera Bethylidae sp.150 1 0 1 

 Braconidae sp.10 2 0 2 

  sp.104 5 2 7 

  sp.146 2 1 3 

  sp.181 1 2 3 

  sp.184 2 1 3 

  sp.231 0 6 6 

  sp.233 2 2 4 

  sp.236 1 1 2 

  sp.265 9 1 10 

  sp.3 1 6 7 

  sp.348 6 0 6 

  sp.360 10 0 10 

  sp.369 9 1 10 

  sp.374 46 1 47 

  sp.377 8 1 9 

  sp.379 2 1 3 

  sp.393 4 0 4 

  sp.426 3 0 3 

  sp.432 1 0 1 

  sp.451 1 0 1 

  sp.77 4 51 55 

 Ceraphronidae sp.112 1 0 1 

  sp.143 1 0 1 

  sp.166 0 1 1 

  sp.19 1 5 6 

  sp.198 0 1 1 

  sp.398 1 0 1 

  sp.40 0 5 5 

  sp.41 2 5 7 

 Diapriidae sp.105 2 0 2 

  sp.14 4 0 4 

  sp.183 2 0 2 

  sp.185 0 1 1 

  sp.230 5 2 7 

  sp.234 7 10 17 

  sp.39 0 2 2 

 Crabronidae sp.440 1 0 1 

 Chalcididae sp.149 1 5 6 

  sp.293 1 2 3 

  sp.361 1 0 1 

 Encyrtidae sp.95 0 3 3 

 Eucoilidae sp.111 0 10 10 

  sp.330 4 0 4 

  sp.357 1 0 1 

 Eulophidae sp.161 1 0 1 

  sp.83 0 4 4 

  sp.9 0 2 2 

      

      

      

      

      

 Pompilidae sp.120 1 0 1 

  sp.148 1 0 1 

  sp.158 9 3 12 

  sp.192 1 29 30 

  sp.199 1 14 15 

  sp.206 5 0 5 

  sp.424 7 0 7 

  sp.433 5 0 5 

 Formicidae sp.101 3 5 8 

  sp.123 0 10 10 

  sp.127 4 27 31 

  sp.152 0 13 13 

  sp.16 22 419 441 

  sp.17 84 68 152 

  sp.175 9 7 16 

  sp.195 2 4 6 

  sp.20 40 26 66 

  sp.256 0 11 11 

  sp.257 0 8 8 

  sp.269 0 6 6 

  sp.297 9 51 60 

  sp.35 0 1 1 

  sp.385 4 0 4 

  sp.394 2 0 2 

 Halictidae sp.126 3 1 4 

  sp.306 0 7 7 

  sp.310 14 0 14 

  sp.37 2 0 2 

  sp.442 2 0 2 

 Ichneumonidae sp.142 8 12 20 

  sp.168 1 0 1 

  sp.169 1 0 1 

  sp.176 37 3 40 

  sp.2 0 2 2 

  sp.243 6 0 6 

  sp.352 1 0 1 

  sp.364 8 3 11 

  sp.368 1 1 2 

  sp.428 1 0 1 

  sp.430 2 0 2 

  sp.443 1 0 1 

 Platygastridae sp.139 1 0 1 

  sp.15 2 5 7 

  sp.151 5 0 5 

  sp.38 27 13 40 

  sp.68 14 0 14 

 Scelionidae sp.103 1 4 5 

  sp.13 13 4 17 

  sp.140 4 0 4 

  sp.145 1 4 5 

  sp.147 3 0 3 

  sp.194 0 6 6 

  sp.34 11 5 16 

  sp.388 4 0 4 

  sp.4 8 0 8 

  sp.425 2 0 2 

  sp.429 1 0 1 

  sp.54 0 4 4 

  sp.6 3 6 9 

  sp.7 2 4 6 

 Mymaridae sp.70 1 6 7 

 Evaniidae sp.218 4 8 12 

  sp.287 2 1 3 
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Table 5. The diversity and abundance of natural enemies in maize 

cultivation in the West Pasaman District, West Sumatra, 

Indonesia 

 

Class Ordo Family 
Role in the 

environment 

No. of 

ind. 

(abund.) 

Arachnida Araneae Agelenidae Predator 28 

 Araneae Oxyopidae Predator 36 

 Araneae Ctenidae Predator 12 

 Araneae Gnaphosidae Predator 9 

 Araneae Liocranidae Predator 5 

 Araneae Salticidae Predator 19 

 Araneae Tetragnathidae Predator 4 

 Araneae Theridiidae Predator 39 

Insect Coleoptera Carabidae Predator 22 

 Coleoptera Coccinellidae Predator 201 

 Coleoptera Staphylinidae Predator 14 

 Diptera Ceratopogonidae Predator 52 

 Hemiptera Reduviidae Predator 35 

 Hymenoptera Formicidae Predator 835 

 Hymenoptera Vespidae Predator 86 

 Hymenoptera Braconidae Parasitoid 196 

 Hymenoptera Evaniidae Parasitoid 15 

 Hymenoptera Eucoilidae Parasitoid 15 

 Hymenoptera Ichneumonidae Parasitoid 88 

 Hymenoptera Scelionidae Parasitoid 90 

 Hymenoptera Platygastridae Parasitoid 67 

 Hymenoptera Tiphiidae Parasitoid 5 

 Hymenoptera Halictidae Parasitoid 29 

 Hymenoptera Mymaridae Parasitoid 7 

 Hymenoptera Sphecidae Parasitoid 2 

 Hymenoptera Mutillidae Parasitoid 18 

 Hymenoptera Eulophidae Parasitoid 7 

 Hymenoptera Diapriidae Parasitoid 35 

 Hymenoptera Ceraphronidae Parasitoid 23 

 Hymenoptera Chalcididae Parasitoid 10 

 

 

 

The eight orders found were Araneae, Blattodea, 

Coleoptera, Hymenoptera, Dermaptera, Diptera, 

Hemiptera, Orthoptera (Tables 3 and 4). This result is 

different from the research result of Tambunan et al. 

(2013), who received arthropod insects consisting of 9 

orders, 25 families, and 1747 individuals. The difference in 

the number of orders obtained can be influenced by natural 

resources (food) widely available and suitable habitats for 

developing arthropod insects. Other factors can be 

temperature, surrounding plants, and others. 

Availability and quality of food have a dominant effect 

on distribution, abundance, and damage caused by insects. 

The abundance of herbivorous insects can be affected by 

processes that include bottom-up or top-down processes. In 

the bottom-up process, the abundance of herbivorous 

insects is influenced by factors such as nutrition and plant 

type, patch, and environment (season and place), while the 

abundance of top-down herbivorous insects is influenced 

by natural enemies (Hamback et al. 2007).  

Families found in maize cultivation in West Pasaman 

acted as pests, but there were also families that acted as 

natural enemies (predators and parasitoids). The abundance 

of natural enemies as the highest predator is Formicidae 

(Hymenoptera), with a total of 835 individuals. The ants 

move together so that they can be gathered in high 

abundance. Arthropods that act as parasitoids generally 

belong to the order Hymenoptera. Based on the results, a 

total of 1610 arthropods from the order Hymenoptera were 

classified into 22 families. Families that are parasitoids 

found in maize cultivation in West Pasaman are 

Braconidae, Ichneumonidae, Diapriidae, Scelionidae, and 

Platygastriidae. Nurindah (2012), high plant diversity will 

have a high chance of interaction between species. The 

high interaction between species creates a stable 

agroecosystem which will result in the stability of land 

productivity and low fluctuations in the population of 

unwanted species. 

The high number of Hymenoptera and Diptera found in 

yellow trays was due to the fact that most insects like 

yellow. In contrast, Dermaptera is more active around the 

soil surface. Yaherwandi (2006) stated that a yellow tray is 

an effective tool for the collection of Hymenoptera insects. 

Yellow trays can collect more arthropods than modified 

vacuum traps. Yellow traps are commonly used to collect 

natural enemies. In addition, many Hymenoptera 

parasitoids are attracted by the yellow color, so this tool is 

quite effective in studying the diversity of parasitoids. 

According to Speight et al. (1999), the order 

Hymenoptera is distributed in all vegetation, forests, or 

other places that provide food, such as flowering plants and 

horticultural crops. Most Hymenoptera is active on sunny 

days in search of food, such as insects, pollen, and nectar, 

or nesting material. Some parasitoids can be nocturnal if 

the host insect is nocturnal. Order Hymenoptera is a 

taxonomic group that has abundant species richness. The 

majority of Hymenoptera act as parasitoids and have the 

function to regulate herbivorous insect populations. Many 

species of Hymenoptera have been used for biological 

control in agriculture. Among the various groups of 

Hymenoptera: Ichneumonidae and Braconidae are two 

important families in the world, which are often found 

attacking the larvae of Lepidoptera, Coleoptera, and 

Diptera (Salim et al. 2016). Parasitoids from the 

Hymenoptera group play an important role in biological 

control (Sousa et al. 2016).  

The difference in the abundance of arthropods at the 

two locations was due to differences in the intensity of 

synthetic pesticides used, the age of the corn plant, and the 

ecosystem next to the corn field. Maize plantations in 

Luhak Nan Duo are located next to oil palm plantations, 

while cornfields in Kinali are located next to residential 

areas. According to Kinsyafman (2017), several types of 

predatory ants in oil palm, including Crematogaster sp. 

and Anoplolepis gracilipes. Biological control by utilizing 

natural enemies such as parasitoids is pest control that is 

friendly to the environment. There are several parasitoids 

that can be used to reduce the leafminer pest population. A 

number of parasitoid species associated with leafminer flies 

belong to the families Eulophidae, Eucoilidiae, and 

Braconidae (Rustam et al. 2008). 

According to Shapira et al. (2018), spiders (order 

Araneae) are less common than parasitoids in natural 

habitats. Parasite diversity was higher in agricultural 
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habitats than in natural habitats. Conservation of natural 

habitats in agroecosystems often increases species diversity 

and the diversity of arthropod natural enemies. Yaherwandi 

(2009) stated that species richness and diversity are higher 

in polyculture ecosystems than monocultures. The study of 

Ikhsan et al. (2020) in the tidal swamp rice at Indragiri 

Hilir District showed that the families Formicidae, 

Braconidae, Ichneumonidae, and Scelionidae had the 

highest number of species, while Formicidae, Scelionidae, 

Diapriidae, and Braconidae had the highest number of 

individuals. 

From the results of the study, it was also seen that 

almost all the observed locations showed a fairly high 

similarity of species, where the highest evenness index was 

found in the Kinali and Luhak Nan Duo. The lowest 

similarity index was found in maize cultivation in Kinali 

(0.70). This can be influenced by several factors, including 

differences in cultivation techniques (Ardian et al. 2014). 

In this study, the cultivation technique could include the 

type of corn variety used, the method of cultivation, and 

even pest and disease control techniques. The abundance, 

diversity, and composition of organisms vary depending on 

the cultivation system, cropping pattern, and environment. 

Organic farming exhibits greater richness and abundance of 

natural enemies than conventional farming (Katayama et al. 

2019). The abundance and diversity of spider predators 

tended to be higher in lowland rice ecosystems that were 

fertilized organically compared to those fertilized with 

NPK fertilizers. Several arachnid families found in the 

black rice field ecosystem are Tetragnathidae, Pholcidae, 

Linyphiidae, Lycosidae, Theridiidae, Oxyopidae, 

Clubionidae, and Araneidae. The family Tetragnathidae is 

the most abundant, followed by Pholcidae and Linyphiidae 

(Dewi et al. 2019). Abandoned fields and upland plant 

diversity support high spider diversity in agricultural 

mosaics at biodiversity hotspots (Theron et al. 2020).  

Insects are the most common arthropods found in maize 

cultivation in West Pasaman. That's because insects are one 

of the organisms that have a high diversity, of which the 

number reaches about 250,000 species or 15% of the biota 

in Indonesia (Tsukada 1982). In addition, insects are one of 

the members of the animal kingdom that has the largest 

number of members. Almost more than 72% of animal 

members belong to the insect group (Tambunan et al. 

2013). Insects are members of the phylum Arthropoda 

(animals with jointed legs), which are widely found in 

ecosystems in Indonesia (Harahap et al. 2020). Biodiversity 

of an agroecosystem is important because of its intrinsic 

value and because it affects the ecological functions that 

are important for crop production in sustainable 

agricultural systems and the surrounding environment 

(Truter et al. 2014). Yaherwandi and Syam (2007) revealed 

that species biodiversity is one of the most important things 

in the study of the effects of environmental change and 

how biodiversity affects the stability of natural 

communities.  

Agricultural landscapes in Indonesia have diverse 

landscape structures, ranging from simple to complex. 

Agricultural land is the most dominant part of the 

landscape in simple landscapes, while complex landscapes 

are characterized by a high proportion of trees and shrubs 

between agricultural land and poly-crops. This difference 

in the structure of the agricultural landscape occurs due to 

the influence of climate, soil, politics, socio-economics, 

and culture. These factors will eventually lead to changes 

in land-use intensity and, in turn, result in habitat 

fragmentation (Kruess and Tscharntke 2000). In addition to 

local conditions, the diversity of arthropods, especially 

insects, is very vulnerable to changes in habitat (habitat 

disturbances that occur) (Murray 2000).  

In conclusion, studying the community of an arthropod 

is one of the important sciences mastered in an agricultural 

landscape. One of the factors that influence the abundance 

of arthropods in an agroecosystem is the landscape 

structure. That's because with understanding how landscape 

structure affects the interactions between plants, pests and 

their natural enemies is a complex issue that can 

significantly affect the success or failure of insect 

biocontrol.  
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