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Abstract. Soil arthropods have role as herbivores, decomposers, predators and bioindicators of the 

various functions on ecosystems. Soil arthropods have an important role in increasing and 

maintaining soil productivity through the decomposition process of organic matter. The research 

was conducted to investigate abundance and diversity of soil arthropods in Manggis Natural 

Reserve and Coffee Agroforestry System. Hand-shorting methods and pitfall traps were used to 

catch soil arthropods. The abundance of soil arthropods were analyzed into diversity index. The 

result showed that the Natural Reserve has higher family number of soil arthropod and diversity 

index than the Agroforestry System. Individual of Hymenoptera order is very abundant in both 

location. 

Introduction 

 Manggis Natural Reserve is protected forest area in Kediri regency. The Natural Reserve is 

located in agroforesty area that have important role to support the ecosystem sustainability and 

maintain biodiversity.  

 Agroforestry is widely promoted in Southeast Asia as a solution for developing more 

sustainable land uses. Agroforestry in Indonesia cover several million hectares [1]. Coffee is one of 

the trees planted in agroforestry systems [2]. Agroforestry system plays role in the conservation of 

biodiversity [3], increasing soil fertility and maintaining agricultural production [4].  

 Soil arthropods are important component of ecosystem. They have role as herbivores, 

decomposers, predators and bioindicators of the various functions on ecosystems [5]. The diversity 

of soil arthropods correlated with soil organic carbon and moisture [6,7]. Soil arthropods densities 

increas with elevated soil fertility [8]. 

 Studies of soil fertility and nutrient status have conducted in coffee agroforestry systems [9]. 

The aim of this study was to investigate abundance and diversity of soil arthropods in Manggis 

Natural Reserve (MNR) and Coffee Agroforestry System (CAS) Kediri regency. 

Methodology 

Soil arthropods study was conducted at MNR (07
o
50’45,66”S 112

o
14’2,82”T) and CAS 

(07
o
49’42,01”S 112

o
05’06,42”T) sub-district of Puncu, Kediri Regency, Indonesia. The soil type of 

study site was regosol. The age of the coffee plants were more than 30 years. The coffee plants were 

shaded by Leucaena leucocephala. 

Sampling of soil arthropods were carried out at dry season between September until November 

2013. Soil arthropods were collected from 30 sample points of every location using hand-sorted 
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method and pitfall traps. Hand-sorted method was done by collecting and sorting one soil block of 

25 cm x 25 cm to 30 cm depth. The collection of the soil block was done by removing 10 cm depth 

once at a time for three times, resulting in three layers of 10 cm thick of soil blocks. The soil block 

was removed from the ground and hand-sorted for soil arthropods [10]. In every location, 30 pitfall 

traps were installed systematically at 4 m intervals. Plastic cup of about 10 cm mouth diameter was 

filled with a little 70% ethanol and a few drops of detergent. The traps were buried 24 hours in the 

ground with the cup mouth position must be equal with the surface of the ground [11]. The 

arthropods were preserved in 70% ethanol and observed under stereomicroscope for identification 

to the order or family levels [12]. The abundance of soil arthropods were analyzed into Shannon’s 

diversity index. Data analysis was performed using the software Past 2.17. 

Results and Discussion 

Soil arthropods are found in MNR and CAS varied in number of families and individuals. The 

MNR has higher family number of soil arthropod and Shannon’s diversity index than the CAS 

(Table 1).  

 

Table 1,  Soil arthropod abundance in Manggis Natural Reserve and Coffe Agroforestry System 

Order Manggis Natural Reserve Coffee Agroforestry System 

∑ Family ∑ Individual ∑ Family ∑ Individual 

Hymenoptera 4 944 4 1254 

Blattaria 3 96 2 16 

Isoptera 1 89 1 13 

Araneae 7 72 7 21 

Coleoptera 11 70 6 138 

Orthoptera 3 69 2 68 

Scolopendromorpha 1 25 1 23 

Hemiptera 3 19 3 10 

Isopoda 2 15 1 6 

Polydesmida 1 8 1 7 

Collembola 1 4 0 0 

Dermaptera 2 2 1 1 

Neuroptera 1 2 1 1 

Spirobolida 1 2 1 2 

Acari 0 0 1 1 

Total 41 1417 32 1561 

Shannon’s diversity index 1.33 0.84 

 

Individual of Hymenoptera order is very abundant in the both location. The CAS has higher 

individual number of Hymenoptera and Coleoptera order than the MNR. All of the Hymenoptera 

order that found in the MNR and the CAS are Formicidae family or ant. The abundant of 

Hymenoptera order in both location due to the fact that the ant live together make a colony and have 

large numbers of individual [12, 13]. Ant is the largest group of animals that occupy various 

positions in the food web. The ant can be directly or indirectly role as herbivores, scavengers, 

generalists or predators [14]. 

Family number of the Coleoptera order in the MNR is higher than the CAS but individual 

number of Coleoptera order in the CAS is higher than the MNR. The Coleoptera order is the most 

diverse order of insect [12,13]. Coleoptera order is the largest group of insect in the word. There are 

175 families and 350,000 spesies in the world [15].  

The Blattaria and Isoptera order are very abundance in the MNR. Blattaria order is found in a 

wide variety of habitats including woodland, heathland and the seashore [15]. Blattaria order mostly 

role as saprophagous scavengers, but some eat wood and use enteric amoebae to break it down. The 
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Isoptera order   (termite) can eat woods or other plant matters that are rich sources of cellulose, 

above and below ground [16]. 

Collembola order is only found in the MNR  while Acari order is only found in the CAS. 

Collembola are numerous in terrestrial ecosystem and play important role in decomposition process 

of dead vegetation. Hymenoptera, Coleoptera and Acari order are predator of Collembola order 

[17]. 

The MNR is characterized by the presence of Blattaria, Isoptera, and Araneae order while the 

CAS is characterized by Coleoptera order. Orthoptera order is moderate in the both location (Fig. 

1).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1, PCA of  soil arthropods in Manggis Natural Reserve and Coffee Agroforestry System 

 

Summary 

 

Soil arthropods found in Manggis Natural Reserve consists of 41 families and 1417 individuals. 

The number of families and individuals in Coffee Agroforestry System are 32 and 1561. Individual 

of Hymenoptera order is very abundant in the both location. The Natural Reserve has higher 

diversity index than the Coffee Agroforestry System.  
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