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Abstract. Chili is one of the vegetable commodities that have great prospects for 

development, one of which is by increasing the production of chili with organic 

and inorganic mulch. In addition to increasing the production, mulch can 

determines macro beneficial soil fauna in crops chili. This Research was 

conducted on agricultural land, Faculty of Agriculture, USU. This research used 

Randomized Block Design (RDB) non factorial with 4 treatments (organic mulch, 

organic mulch + Bacillus Sp., organic Mulch + Bacillus Sp. + Trichoderma, 

mulch Plastic). This diversity is determined by diversity index assed (Shannon-

Wienner). The results indicated that the macro fauna species caught are the family 

Salticidae, Formicidae, Gryllidae. 
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1 Introduction 

Chili is one of the horticultural crops developed in Indonesia, because chili is a 

horticultural plant that is part of the food culture of Indonesian people. In addition chili also 

has many benefits for health because the content in it [1]. In an effort to increase the 

production of red chili plants requires good cultivation techniques, one of which is the use of 

mulch. Mulch is covering materials into soil around plants to create more beneficial conditions 

for growth, development and improvement of crop yields. Generally, there are two types of 

mulch are inorganic and organic mulch. Organic mulch can be a waste of crops such as leaf 

litter, crop stalks, rice straw, etc. Inorganic mulches are obtained from synthetic materials, for 

example is the plastic mulch. Effect of mulch applications is determined by the type of mulch 

material itself [2]. 

The use of organic mulch will reduce erosion, maintain soil moisture, pH control, 

increase drainage, reduces soil compaction, increase ion exchange capacity, and increase soil 

biological activity [3]. Silver-colored plastic mulch is one component that can be used to 

control in the disease in chili plants by vector control, controlling several pathogens that are 

transmitted through soil and grasses, improve quality and yields, and recommended as the one 

component of integrated pest management [4]. 

The life of macrofauna in soil is influenced by environmental factors, such as, the factors 

of micro and macro-environmental factors the soil surface. Micro factors which affect soil 
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insects is the thickness of the organic mulch, organic matter content, pH, fertility, soil type, 

soil density and soil moisture, but macro factors are climate, altitude, types of plants, mulching 

and land use [5] , 

The aim of this research to determine the macro diversity of soil fauna on chili plants 

with organic and inorganic mulch. 

2 Research Method 

a. Time and Place of Research 
The research was conducted in Agricultural Land and multiplication of bacteria symbiont 

larvae of Oryctes rhinoceros in Disease Laboratory Faculty of Agriculture, University of 

North Sumatra in April until November 2019. 

 
b. Research Procedures 

Oil palm empty fruit bunches compost with the help of Bacillus Sp. and Trichoderma for 

6 weeks. The treatment consisted of four, namely T0 = organic mulch, T1 = organic mulch + 

Bacillus sp., T2 = organic mulch + Bacillus sp. +Ttrichoderma, T3 = plastic mulch. The tools 

used in this study are pitfall trap by using plastic cups which were applied as many as 4 point 

made diagonally to the right front, left front, right rear and left rear boundary chili plant 

canopy. 
 

c. Parameters 

Macrofauna Soil Index Diversity, done by observing the number of insects trapped soil 

macrofauna, and counted per species populations. The index is used to assess the level of 

diversity (Shannon-Wienner). 

3 Results and Discussion 

a. Soil macrofauna type 

Based on research conducted at the Faculty of Agriculture of Land North Sumatra on 

chili plant in April until November 2019 using traps (pitfall trap) gained as much as 44 soil 

insects macrofauna derived from the phylum Arthropoda. [6] explained that the Arthropod 

phylum is a land animal groups that generally show the highest dominance among the 

organisms making up the community land animals. Most species totaling 29 species of 46 

species were found to originate from the class Insecta. According to Borror class Insecta is the 

dominant animal on earth. 

 

 

 

 

 

 

 

 
 



Table 1. Macrofauna soil on chili plant 

Ordo Family Treat-

ment 

                               
Week 

Total 

I II III IV V VI VII VIII 

Araenida Salticidae T0 1 1 0 0 0 0 0 1 3 

  T1 1 0 2 0 0 0 0 2 5 

  T2 1 0 0 1 0 0 1 1 4 

  T3 0 0 0 0 0 0 0 0 0 

            
Hymenoptera Formicidae T0 1 2 1 0 0 1 0 2 7 

  T1 2 1 0 0 0 1 0 2 6 

  T2 1 2 0 0 0 0 2 1 6 

  T3 0 2 1 1 1 0 0 1 6 

            
Orthoptera Gryllidae T0 0 0 0 0 0 0 1 1 2 

  T1 0 1 0 1 0 0 1 0 3 

  T2 0 0 1 0 0 0 0 0 1 

  T3 1 0 0 0 0 0 0 0 1 

   8 9 5 3 1 2 5 11 44 

 

 

namely T0 = organic mulch, T1 = organic mulch + Bacillus sp., T2 = organic mulch + 

Bacillus sp. 

+ Trichoderma, T3 = plastic mulch. 

 

(a) (b) (c) 

Fig 1. a. Family Salticidae, b.Famili Gryllidae, c. Family Formicidae 

 
Based on the results of research conducted at the Agricultural Land Agricultural Faculty 

in Table 1, it is known that this type of macrofauna soil most trapped namely family 

Formicidae and the lowest of the family gryllidae. It is caused macrofauna soil are mobile 

depending on the climatic conditions and the environment around planting. 
 

 

b. Absolute and Relative Density Value 

Absolute density indicates the number of insects found in habitats that are expressed 

implicitly. Based on research conducted at the Universitas Sumatera Utara Faculty of 

Agriculture on chili plant in April until November 2019 with the results that the calculation of 

absolute density and relative density in Table 2. 
 

 



Table 2. The value Absolute and Relative Density 

No Family Treatment 
     

KM KR (%)
I II III IV V VI VII VIII 

 

1 

 

Salticidae 

 

T0 

 

1 

 

1 

 

0 

 

0 

 

0 

 

0 

 

0 

 

1 

 

3 

 

6.82 

  T1 1 0 2 0 0 0 0 2 5 11.36 

  T2 1 0 0 1 0 0 1 1 4 9.10 

  T3 0 0 0 0 0 0 0 0 0 0.00 

2 Formicidae T0 1 2 1 0 0 1 0 2 7 15.90 

  T1 2 1 0 0 0 1 0 2 6 13.64 

  T2 1 2 0 0 0 0 2 1 6 13.64 

  T3 0 2 1 1 1 0 0 1 6 13.64 

3 Gryllidae T0 0 0 0 0 0 0 1 1 2 4.54 

  T1 0 1 0 1 0 0 1 0 3 6.82 

  T2 0 0 1 0 0 0 0 0 1 2,27 

  T3 1 0 0 0 0 0 0 0 1 2,27 

 amount  8 9 5 3 1 2 5 11 44 100.00 

 

 

Based on the results of research was conducted at the Faculty of Agriculture Agricultural 

Land in Table 2, absolute density and relative density of the highest-dominated family 

Formicidae T0 with 7 KM and KR is 15.90%, while the lowest for the family Silicide 

treatment T3 with KM 0 and KR is 0%. 

Based on the results above, density of macrofauna family is different. Macrofauna types 

of soil found on the different treatment can be caused due to the soil macrofauna are mobile 

(moving). When the environmental conditions are not good then the soil macrofauna will 

change places. The existence of soil fauna is influenced by environmental factors: factors 

biotic and abiotic factors. Factors which affect abiotic environment are physical factors such 

as: soil texture, soil structure, and chemical factors include pH, salinity, organic matter and 

soil mineral. While the biotic factors affected by microflora and plants. Plants can improve 

soil moisture and as a producer of litter preferred soil fauna [7]. 

 
 

c. Soil Macrofauna Insect Diversity Index 

Macrofauna soil is an indicator that is most sensitive to changes in land use, so it can be 

used to predict the quality of the land. In carrying out his activities, soil macrofauna need 

specific requirements. The environmental conditions are the main factors that determine 

survival. 

 

 

 

 

 

 



Table 3. Shannon Wiener Index (H ') soil macrofauna 

Family Treatment
    Week    

Total Pi H ' 
I II III  IV V VI VII VIII 

 

Salticidae 

 

T0 

 

1 

 

1 

 

0 

 

   0 

 

0 

 

0 

 

0 

 

1 

 

3 

 

.0681

 

.1829

 T1 1 0 2 0 0 0 0 2 5 .1136 .2470

 T2 1 0 0 1 0 0 1 1 4 .0909 .2179

 T3 0 0 0 0 0 0 0 0 0 0 0 

Formicidae T0 1 2 1 0 0 1 0 2 7 .1590 .2923

 T1 2 1 0 0 0 1 0 2 6 .1363 .2716

 T2 1 2 0 0 0 0 2 1 6 .1363 .2716

 T3 0 2 1 1 1 0 0 1 6 .1363 .2716

             

Gryllidae  T0 0 0 0 0 0 0 1 1 2 .0454 .1403

 T1 0 1 0 1 0 0 1 0 3 .1681 .1829

 T2 0 0 1 0 0 0 0 0 1 .0227 .0859

 T3 1 0 0 0 0 0 0 0 1 .0227 .0859

amount  8 6 5 3 1 2 5 11 44  2.032

 

Based on the results of research conducted at the Faculty of Agriculture in Table 3, insect 

diversity index of soil in chili with application of organic and inorganic mulches namely 2,032 

included in the medium category. This is due to the presence of compounds released by Oil 

palm empty fruit bunches that are resisting insects. The compound fermented BKS TKS + can 

also be used as a repellent (insect repellent) for their organic acids are formed. These organic 

acids are to short-chain hydrocarbons volatile [8]. 

In the inorganic mulch the soil surface covered by black plastic mulch silver which 

controls the presence of insects in the crop by using silver mulch ability to reflect sunlight like 

insects. Silver-colored plastic mulches has the ability to reflect about 33 percent of the 

sunlight that hits its surface, depending on the amount of dye used and the thickness of the 

mulch. The reflection of light is able to reduce the heating effect rhizosphere under the plastic 

surface, and also a range of light favored by insects. So the insects will follow the direction of 

reflection and leaving crop. So populations of insects, such as aphids and thrips, may be 

reduced in the zone of crops cultivated [1]. 

4 Conclusion 

Type macrofauna found based on the results of research conducted at the Faculty of 

Agriculture Agricultural Land consists of family Salticidae, Formicidae, Gryllidae. Insect 

Diversity Index value (H ') is medium 2.032. 
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