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Abstract 
 

The soil arthropod diversity is influenced by the season rather than the plantation age. Arthropods will respond to every aberration from 

normal environmental conditions, against high or low temperature thresholds to respond in many ways.  The study was carried out in 

Mangli coffee plantation Kediri regency to determine the effect of season on the abundance and diversity of soil arthropods.  In each 

season is an installed systematically 30 pitfall traps. The environmental factors as measured where the temperature and humidity of soil, 

soil organic carbon, soil organic matter, N, P and K. The soil arthropods  abundance was analyzed using PCA. The soil arthropod diversi-

ty was analyzed using Shannon index, dominance and equitability. The environmental factor effect on the soil arthropod abundance was 

analyzed using CCA. The season is very effect on the soil arthropod abundance in Mangli coffee plantation. The Myrmica genus is very 

abundant in the dry season while in rainy season is Entomobrya genus. Based on PCA result, the dry season is characterized by Ponera 

genus while the rainy season is characterized by  Entomobrya and Neoponera genus. The soil arthropod diversity in rainy season is high-

er than the dry season. The taxa number, individual number, Shannon diversity index and equitability in the rainy season are higher than 

the dry season. The most of environmental factors of Mangli coffee plantation in dry season except temperature and phosphor are higher 

than rainy season. Based on CCA can be known that temperature and phosphor influence the distribution of most soil arthropods in rainy 

season. 
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1. Introduction 

Mangli plantation is one of the coffee producers in Kediri district. The existence of plantation can affect on ecosystem sustainability.  

Management practice could influence to soil arthropod diversity and their function (Kinasih et al., 2016). Coffee management system 

may decrease soil arthropod diversity (Philpott et al., 2006). 

The land use had significant impacts on the soil arthropod diversity, which ultimately affect the physical and chemical quality of soil 

(Begum et al., 2011). The soil arthropods play role in carbon and nutrient cycle (Brussaard et al., 2007a). The density of soil arthropod 

increased along with the soil fertility improvement (Cole et al., 2005). Soil arthropods can role in the soil fertility maintenance by de-

composing plant biomass directly or indirectly and the effect on the soil physical structure (Culliney, 2013).  

The diversity of soil arthropods is influenced by the season rather than the age of the plantation (Liu et al., 2013). Arthropods will re-

spond to every aberration from normal environmental conditions, against high or low temperature thresholds to respond in many ways 

(Khaliq, 2014). The aim of the study was to determine the effect of season on the abundance and diversity of soil arthropods in Mangli 

coffee plantation Kediri regency.  

2. Materials and Method 

2.1. Study area 

The soil arthropod study was conducted in Mangli Coffee plantation sub-district of Puncu, Kediri Regency, East Java, Indonesia. The 

plantation is located at latitude: 7°52'9.40" S 112°15'26.70" E and altitude: about 460 m above sea level. 
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Fig. 1: The study site at Mangli coffee plantation (Adapted from Google earth, 2016) 

2.2. Sampling of soil arthropods 

Soil arthropods were sampled at dry season, between September until October 2013 and at rainy season between March until April 2015.  

In each season is made 3 observation stations and each station is installed 10 pitfall traps, the pitfall traps were placed systematically at 5 

m intervals. Plastic cup of about 10 cm mouth diameter and 10 cm depth was filled with 10 ml 70% ethanol and 5 drops of detergent 

solution. The traps were buried 24 hours in the ground with the cup mouth position must be equal to the surface of the ground. The soil 

arthropods were preserved in 70% ethanol. The specimen was identified to the genus level based on Dindal (1990) and website: 

http://www.bugguide.net.   

2.3. Soil analysis 

The temperature and humidity of soil were measured in the field using a digital hygro-thermometer. The soil organic carbon, soil organic 

matter, N, P and K were determined in the laboratory by gravimetric methods. 

 
Table 1: Soil arthropods abundance in Mangli coffee plantation during observation in dry and rainy season 

Class Order Family Genus 
Season 

Dry Rainy 

Arachnida Araneae Gnaphosidae Drassyllus 2 40 
Arachnida Araneae Hahniidae Antistea 0 45 

Arachnida Araneae Hahniidae Calymmaria 0 62 

Arachnida Araneae Lycosidae Pardosa 0 16 
Arachnida Araneae Miturgidae Syspira 64 6 

Arachnida Trombidiformes Trombidiidae Allothrombium 0 7 

Chilopoda Geophilomorpha Geophilidae Geophilus 1 5 

Chilopoda Scolopendromorph Scolopendridae Scolopendra 0 1 

Collembola Entomobryomorpha Entomobryidae Entomobrya 0 334 

Collembola Entomobryomorpha Entomobryidae  Lepidocyrtus 0 102 
Collembola Entomobryomorpha Entomobryidae  Homidia 0 7 

Collembola Entomobryomorpha Isotomidae Desoria 0 16 

Collembola Entomobryomorpha Paronellidae  Salina 0 3 
Collembola Poduromorpha Neanuridae Morulina  0 45 

Diplopoda Polydesmida Paradoxosomatidae Oxidus 0 5 

Insecta Blattodea  Blattidae  Periplaneta 0 8 
Insecta Blattodea  Blattidae  Shelfordella 0 4 

Insecta Blattodea  Ectobiidae Blattella 0 4 

Insecta Blattodea  Rhinotermitidae Coptotermes 0 16 
Insecta Coleoptera Carabidae  Tachys 0 1 

Insecta Coleoptera Cryptophagidae Atomaria 0 2 

Insecta Coleoptera Scarabaeidae Serica 113 0 
Insecta Coleoptera Staphylinidae  Omalium 1 0 

Insecta Hymenoptera Formicidae  Neoponera 64 135 

Insecta Hymenoptera Formicidae  Formica 0 119 
Insecta Hymenoptera Formicidae  Odontomachus 16 16 

Insecta Hymenoptera Formicidae  Myrmecocystus 0 10 

Insecta Hymenoptera Formicidae  Ponera 249 0 
Insecta Hymenoptera Formicidae  Myrmica 500 235 

Insecta Orthoptera Gryllidae  Allonemobius  60 7 

Insecta Orthoptera Gryllidae  Eunemobius 0 35 
Insecta Orthoptera Gryllidae  Gryllus 0 17 

Insecta Orthoptera Gryllidae  Acheta 0 1 

Insecta Orthoptera Gryllotalpidae Scapteriscus 2 0 
Insecta Orthoptera Tetrigidae Neotettix 0 10 

2.4. Data analysis 

The effects of dry and rainy season on soil arthropod  abundance was analyzed using Principal Component Analysis (PCA). The diversi-

ty of soil arthropods was analyzed using Shannon index (H’), dominance (D) and equitability (J). The effect of environmental factors on 

the abundance of soil arthropod was analyzed using Canonical Correspondence Analysis (CCA). Data analysis was performed using the 

software Past 3.12. 
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Fig. 2: PCA biplot of soil arthropod abundance in dry and rainy season 

3. Result and Discussion 

The soil arthropod specimens that collection during the sampling period on Mangli coffee plantation are identified to genus (Table 1). 

The highest abundance of soil arthropods in the dry season is Myrmica genus, then follow by Ponera genus, while in rainy season Ento-

mobrya genus has highest abundance follow by Myrmica genus.  

Arthropods suitable to characterize the habitat. The diversity and abundance of arthropods are an integrated component to evaluate the 

ecosystem (Olfert et al., 2002). Based on PCA result (Fig. 2) shows that the dry season is characterized by Ponera genus while the rainy 

season is characterized by  Entomobrya and Neoponera genus. 

The Myrmica and Ponera genus are ant group. The ant diversity is positively correlated with temperature. Hot climate can change the 

diversity of ant species (Folgarait, 1999). Ant species can use as biological indicators. The composition of ant species varies throughout 

the habitats (Delabie et al., 2009; Chen et al., 2011; Gollan et al., 2011). 

The Entomobrya genus is collembola group. The high temperatures can increase heat stress and ultimately cause collembola death 

(Birkemoe & Leinass, 2000). Collembola diversity correlated with habitat diversity (Sousa et al., 2004). The decrease of collembola 

abundance in the intensive farming system has important effects on soil fertility (Bedano et al., 2006). Collembola have an important role 

in the soil material circulation and improve physical and chemical properties of the soil (Chen et al., 2007). 

Soil arthropods are more diverse in the rainy season than the dry season. There are 3 classes, 5 orders, 8 families and 11 genera in the dry 

season while in rainy season 5 classes, 12 orders, 20 families and 31 genera (Fig. 2). 

 

 
Fig. 3: Comparison of taxa number 

 

This study showed that soil arthropod diversity in rainy season is higher than the dry season. The taxa number, individual number, Shan-

non diversity index and equitability in the rainy season are higher than dry season (Table 2). 

 
Table 2: Soil arthropod diversity 

Parameters 
Season 

Dry Rainy 

Taxa (S) 11 31 

Individuals (N) 1,072 1,414 

Shannon (H’) 1.53 2.45 
Dominance (D) 0.29 0.13 

Equitability (J) 0.64 0.71 

 

There are many plants and trees in the rainy season than the dry season that give a suitable habitat for soil arthropods. The plants and 

trees will create a compatible environment for soil arthropods and could attract soil arthropods to dwell over there (Esenowo et al., 2014). 



134 International Journal of Engineering & Technology 

 
Soil arthropods play a role in the decomposition of leaf litter (Yang & Chen, 2009). The decomposer diversity affects the quality and 

quantity of litter during decomposition (Moore et al., 2004). 

 
Table 3: Environmental factors 

Parameters 
Season 

Dry Rainy 

Temperature (oC) 27.38 30.00 

Humidity (%) 82.16 79.00 
pH 6.37 4.8 
Organic Matter (%) 8.79 2.57 
Organic Carbon (%) 6.77 1.5 
N (%) 0.77 0.15 
P2O5 (mg/100) 18.29 48.43 
K2O (me/100) 33.58 0.17 

The most of environmental factors of Mangli coffee plantation in dry season except temperature and phosphor are higher than rainy sea-

son (Table 3). Based on CCA (Fig. 5) can be known that the temperature and the phosphor influence to the distribution of most soil ar-

thropods in rainy season. The soil temperature is a limiting factor in the presence and abundance of diverse groups of arthropods (Begum 

et al., 2011). 

The diversity is low in many cases are the result of environmental disturbance. Environmental hot/ wet can cause stress and effect on the 

soil biodiversity. The high or low biodiversity relates to environmental stress (Brussaard et al., 2007b). Arthropod diversity related to 

stress factors. Changes in the ecosystem affect the arthropod community through the formation of niche and distribution (Schweiger et 

al., 2005). 

 

 
Fig.5: CCA between soil arthropod abundance with environmental factors in dry and rainy season at each observation station 

4. Conclusion 

The season is very affect on abundance of soil arthropods in Mangli coffee plantation. The Myrmica genus is very abundant in the dry 

season while in rainy season is Entomobrya genus. Based on PCA result, the dry season is characterized by Ponera genus while the rainy 

season is characterized by  Entomobrya and Neoponera genus.  

The diversity of soil arthropods in rainy season is higher than the dry season. The taxa number, individual number, Shannon diversity 

index and equitability in the rainy season are higher than the dry season.  

The most of environmental factors of Mangli coffee plantation in dry season except temperature and phosphor are higher than rainy sea-

son. Based on CCA can be known that temperature and phosphor influence the distribution of most soil arthropods in rainy season. 

References  

[1] Bedano, J. C., Cantú, M. P., & Doucet, M. E. Soil springtails (Hexapoda: Collembola), symphylans and pauropods (Arthropoda: Myriapoda) under 
different management systems in agroecosystems of the subhumid Pampa (Argentina). European Journal of Soil Biology, 42, 107–119. 

[2] Begum, F.,  Bajracharya, R. M.,  Sharma, S., & Sitaula, B. K. (2011). Assessment of soil quality using microarthropod communities under differ-

ent land system: a case study in the Mid-Hills of Central Nepal. Journal of Life Sciences. 5, 66-73. 
[3] Birkemoe, T., & Leinass, H. P. (2000). Effects of temperature on the development of an arctic Collembola (Hypogastrura tullbergi). Functional 

Ecology, 14, 693–700. 

[4] Brussaard, L., Pulleman, M. M., Oue´draogo, E., Mando, A., & Six, J. (2007a). Soil fauna and soil function in the fabric of the food web. Pedobio-
logia, 50, 447—462. 

[5] Brussaard, L., de Ruiter, P. C., & Brown, G. G. (2007b). Soil fauna and soil function in the fabric of the food web. Agriculture, Ecosystems and 

Environment. 121, 233–244. 



International Journal of Engineering & Technology 135 

 
[6] Chen, J., Ma, Z.,  Yan, H., & Zhang, F. (2007). Roles of springtails in soil ecosystem. Biodiversity Science, 15, 154–161. 

[7] Chen, Y., Li, Q., Chen, Y., Lu, Z., & Zhou, X. (2011). Ant diversity and bio-indicators in land management of lac insect agroecosystem in South-
western China. Biodivers Conserv, 20, 3017–3038. 

[8] Cole, L., Buckland, S. M., &  Bardgett, R. D. (2005). Relating microarthropod community structure and diversity to soil fertility manipulations in 

temperate grassland. Soil Biology & Biochemistry, 37, 1707–1717. 
[9] Culliney, T. W. (2013). Role of arthropods in maintaining soil fertility.  Agriculture, 3, 629-659. 

[10] Delabie, J. H. C., Régis Céréghino, R., Groc, S.,  Dejean, A., Gibernau, M., Corbara, B., & Dejean, A. (2009). Ants as biological indicators of 

Wayana Amerindian land use in French Guiana. C. R. Biologies, 332, 673–684. 
[11] Dindal, D. L. (1990). Soil Biology Guide. New York: John Wiley & Sons. 

[12] Esenowo, I. K., Akpabio, E. E., Adeyemi-Ale, O. A., & Okoh, V. S. (2014). Evaluation of Arthropod Diversity and Abundance in Contrasting 
Habitat, Uyo, Akwa Ibom State, Nigeria. J. Appl. Sci. Environ. Manage., 18, 403-408. 

[13] Folgarait, P. J. (1998). Ant biodiversity and its relationship to ecosystem functioning: a review. Biodiversity and Conservation, 7, 1221-1244.  

[14] Gollan, J. R., de Bruyn, L. L., Reid, N., Smith, D., & Wilkie, L. (2011). Can ants be used as ecological indicators of restoration progress in dynam-
ic environments? A case study in a revegetated riparian zone. Ecological Indicators, 11, 1517–1525. 

[15] Khaliq, A., Javed, M., Sohail, M., & Sagheer, M. (2014). Environmental effects on insects and their  population dynamics. Journal of Entomology 

and Zoology Studies, 2, 1-7. 
[16] Kinasih, I., Cahyanto, T., Widiana, A., Kurnia, D. N. I., Julita, U., & Putra, R. E. (2016). Soil invertebrate diversity in coffee-pine agroforestry sys-

tem at Sumedang, West Java. BIODIVERSITAS, 17, 473-478. 

[17] Liu, R., Zhu, F., Song, N., Yang, X., & Chai, Y. (2013). Seasonal Distribution and diversity of ground arthropods in microhabitats following a 
shrub plantation age sequence in desertified steppe. PLOS ONE, 8, 1-12. 

[18] Moore, J. C.,  Berlow, E. L., Coleman, D. C., de Ruiter, P. C., Dong, Q., Hastings, A., Johnson, N. C., McCann, K. S., Melville, K., Morin, P. J., 

Nadelhoffer, K., Rosemond, A. D., Post, D. M., Sabo, J. L., Scow, K. M., Vanni, M. J., & Wall, D. H. (2004). Detritus, trophic dynamics and bio-

diversity. Ecology Letters, 7, 584-600. 

[19] Olfert, O., Johnson, G. D., Brandt, S. A., & Thomas, A. G. (2002). Use of arthropod diversity and abundance to evaluate cropping systems. 

Agronomy Journal, 94, 210-216. 
[20] Philpott, S. M.,  Perfecto, I., &  Vandermeer, J. (2006). Effects of management intensity and season on arboreal ant diversity and abundance in cof-

fee agroecosystems. Biodiversity and Conservation, 15, 139–155. 

[21] Schweiger, O., Maelfait, J. P., Van Wingerden, W., Hendrickx, F., Billeter, R., Speelmans, M., Augenstein, I., Aukema, B., Aviron, S., Bailey, D., 
Bukacek, R., Burel, F., Diekötter, T., Dirksen, J., Frenzel, M., Herzog, F., Liira, J., Roubalova, M. & Bugter, R. (2005). Quantifying the impact of 

environmental factors on arthropod communities in agricultural landscapes across organizational levels and spatial scales. Journal of Applied 

Ecology, 42, 1129-1139. 
[22] Sousa, J. P.,  da Gama, M. M., Pinto, C., Keating, A., Calhoa, F., Lemos, M., Castro, C., Luz, T., Leita, P., & Dias, S. (2004). Effects of land-use 

on collembola diversity patterns in a Mediterranean landscape. Pedobiologia, 48, 609-622. 

[23] Yang, X., & Chen, J. (2009). Plant litter quality influences the contribution of soil fauna to litter decomposition in humid tropical forests, south-
western China. Soil Biology & Biochemistry, 41, 910-918. 


