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ABSTRACT
This study aims to analyze the abundance and diversity index of soil macrofauna in organic and conventional vegetable fields. The method used is a survey with diagonal sampling using Pitfall traps installed on land measuring 10mx25m which is divided into 10 plots. In each plot, 5 points were determined diagonally to place the pitfall trap, so that the total sample points were 50 samples per observation location. Macrofauna were trapped with the pitfall trap and identified using a microscope. The results showed that the abundance of soil microfauna in organic land was 2242 individuals with H'2.6546 and 1507 individuals in conventional land with H'1.6775. The dominance index on conventional land was higher in 0.225 conventional land but with a low evenness value of 0.229, on the other hand, organic land had a low dominance index of 0.077 and had a higher evenness value of 0.344. For the similarity value in the two observation fields is 0.80, where the similarity value of the two locations has a high similarity. It is hoped that the information obtained can be used as supporting data in land management on agricultural lands.
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INTRODUCTION (Book Antiqua, Bold, 12 pts)
Understanding of soil biodiversity is still very limited, both in terms of taxonomy and ecological functions . Determination of soil quality bioindicators is needed to determine changes in soil systems due to different management. Soil quality is the ability of the soil that describes a certain ecosystem for the sustainability of the agricultural system. Soil fertility is also influenced by nutrient availability, low nutrient availability reflects low soil fertility so that the presence of soil macrofauna as a remover of organic matter greatly determines the availability of nutrients in fertilizing the soil ( Boror, et al, 1997 ) . One of the soil fauna that can be used as bioindicators is soil macrofauna. Each soil biota has a special function and has a special ecological function ( Peritaka, M. Z , 2010 ). Soil biodiversity is a form of alpha diversity that plays a major role in maintaining and improving the function of the soil to support life in and on it. Each soil fauna group can be used as a bio-indicator because the presence of soil fauna is highly dependent on soil biotic and abiotic factors ( Sugiyarto et al, 2005 ). The presence of fauna can be used as a parameter of soil quality, the soil fauna used as bioindicator of soil fertility, of course, has a relatively abundant amount. ( Hanafiah, KA 2013 ) . Given the important role of soil fauna in maintaining the balance of soil ecosystems and the relatively limited information regarding the existence of soil fauna, it is necessary to explore the potential of soil fauna as bioindicator of soil quality.

              The diversity of an animal is also affected by the presence of harmful chemicals in the soil, chemicals have a negative impact on the balance of the ecosystem . . Soil fauna, including soil insects, has a high diversity and each has a role in the ecosystem. It is hoped that the information obtained can be used as supporting data in land management on agricultural lands. By looking at the above problems, it is necessary to study the diversity of soil macrofauna in organic and conventional vegetable fields.

MATERIALS AND METHOD (12, bold)
The method used is the survey method by taking samples 4 times diagonally on land measuring 10mx25m which is divided into 10 observation plots where each observation plot is determined by 5 points to place the Pitfall Trap. So the total sample point of observation at each location is 50 points. Pitfall traps serve as traps for macrofauna insects that run above the ground and insects that are active at night. Pitfall traps are made of 18cm diameter plastic containing 70% alcohol which is attached to the ground parallel to the ground. Sampling of insects in the Pitfall trap once a week for 4 times. The stage of identifying the types of macrofauna using the book Introduction to Insects ( Boror, et al, 1997 ) . and Soil Animal Ecology  ( Suin et al, 2012 ). Analysis of data on several observation parameters on soil macrofauna diversity samples on organic and conventional vegetable fields according to the following parameters:

A . Abundance of soil macrofauna
              Abundance is a description of the large number of individuals who occupy a particular location. Therefore, the value of soil macrofuna abundance used in this study refers to the number of individuals of a species found in a particular location.

Breakfast . Macrofauna diversity using ( Shannon-Whiner Index )

 
Information :

H ': Shannon diversity index-W h iener

Pi: ni / Ni
ni: Number of individuals I
N : The total number of individuals of all types
If the index value:
H ' = <1 ,: Low diversity
H ' = 1 - 3 : Moderate Diversity
H ' = > 3 : High Diversity (Astriyani, 2014).  
 
C . Evenness Value E (Margalef Index)
              The density value used is the Macrofauna species richness index using the following formula :


 Information :
E = evenness index
H '= Species diversity index
S = number of species found in one community ( Astriyani, 2014).
 
 
 
D . Similarity Value of Two Lands (Cs) (Sorensen Index)
              The index used is the Shannon-Wiener diversity index , with the following formula:

       
 
 
 
Cs = S orensent species similarity index (value between 0-1)

C = smallest species that are equal in both areas A and B  

A = number of species on land A.  

B = number of species on land B.  

E. Value of Dominance (Simpson Index)


  SHAPE \* MERGEFORMAT 



Information :

D = Simpson's index of dominance

ni = number of individuals per species

N = number of individuals of all species

         RESULTS AND DISCUSSION (12, bold)
4.1. Abundance of Soil Macrofauna in Vegetable Fields
Based on the results of sampling of soil macrofauna, it was found that the abundance of the two observation fields was 2231 tails on organic land and 1507 heads on conventional land. (Figure 1) The abundance of soil macrofauna was found in plants associated with various types of vegetables (chilli, tomato, eggplant.) 4 samples were taken at 50 points on a land area of 10m x 25m. Macrofauna insects are taken using a pitfall trap in the form of a container with a diameter of 18cm and a height of 10cm filled with 70% alcohol and then put into the ground parallel to the soil surface and use an umbrella to prevent water from entering.
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       Figure 1. Abundance Macrofauna Soil on land of conventional and organic vegetables.
Based on Figure 1. The abundance of macrofauna in the two lands is caused by the existence of land management in the two lands which greatly affects the presence of macrofauna in the two lands. The management of land in organic vegetable fields is dominated by the use of natural materials such as from seeding to plant protection using natural fertilizers and organic pesticides from natural materials such as plants that have toxic power, namely vegetable pesticides, while conventional vegetable fields always rely on fertilizers and pesticides. synthetic excess.

B. Ecological Role of Soil Macrofauna in Vegetable Fields
The balance in an ecosystem when the ecological components are in balance. Kompone n s ebagaimana macrofauna ecological role in organic and conventional vegetable fields as follows in Table 1 below:

	Ecological Role
	Organic land
	Conventional land

	
	
	
	

	Detrivor
	18.75
	7.69
	

	Herbivore
	6.25
	53.85
	

	Predator
	43.75
	23,077
	

	Decomposer
	31.25
	15.38
	


 

In table 1 . Where the highest percentage of soil macrofauna was in organic land, namely Predator and decomposer insects followed by detrivor insects and the lowest percentage were herbivorous insects, while in conventional land the highest was herbivorous insects followed by predatory insects, decomposers and the lowest was detrivor insects. Predator insect abundance can reduce insect pests in organic land, whereas in conventional land, predatory insects decrease causing hebivore insects (pests) to increase. Another thing for insects that decompose organic matter such as decomposers and detrivore is higher in organic land compared to conventional land, so this affects the condition of the soil or the source of nutrients in the two fields.

C. Soil macrofauna diversity ( H ' ) Shannon-Whiener Index
Results of analysis of vegetable species diversity of macrofauna dilahan be r ity index of Shannon-Whiener obtained in organic fields 2.6546 and at 1.6775 conventional fields. The diversity of soil macrofauna species can be observed in Figure 2 below:
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  Figure 2. Shannon-Wiener Index of Soil Macrofauna Diversity
As shown in Figure 2. where the diversity of macrofauna in organic vegetable fields is higher than in conventional vegetable fields. This is because the two fields have a diverse population of macrofauna insects. Organic land is very much dominated by the formicidae and colembola families . where these two families play a very important role in breaking down organic materials into nutrients that can be used by plants for their development and growth in order to produce high-producing plants. Another case in conventional vegetable land is dominated by the Grylidae , Grylotalphidae and Tephritidae families, the families found are known to be insect pests that cause damage to plants due to the effect of resurgence which causes the pest population to increase due to the killing of natural enemies such as predators from the family. low formicidae . The diversity of macrofauna in the soil can be used as a biological indicator of soil quality .

 

D. The similarity of two fields (Cs) Sorenson Index
Based on the analysis of the similarity Sorensen index in both vegetable farms K ota Ternate where the second land pegelolaannya system is slightly different so that the soil macrofauna found in both these lands have a high degree of similarity. This can be seen in table  2 below:

	Trap
	Organic
	Conventional
	Sorensen Index

	Pitfall Trap
	2242
	1507
	0.803947719


Table 2 . Macrofauna similarity index (CS) in both vegetable fields.

The two land similarity index (Cs) from sorensen is to see the number of similarities of individual types in two fields, where the similarity index has a value ranging from 0 to 1. Table 2 . In the results of the analysis in the two fields, it is known that the similarity index is 0.803, which means that the similarity value of the macrofauna species in the two lands is close to the value. an index value of 0 if no species are the same in both fields and a value of 1 will be obtained when all species composition in both fields is the same ( Suin, 2012 )

E. Species Dominance (D) Simpson Index
Based on the results of the Simpson index analysis on the dominance of macrofauna in vegetable land, it was found that the organic land looks low compared to conventional land which has a high dominant value. This can be seen in Figure 4 below:
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Figure 4. Dominance Index of Macrofauna on Vegetables

On organic land with a diversity value (H ') of 2.646 (figure 1 ) it has a dominance value of 0.00772 (figure 3 ) and on conventional land with a diversity value (H ') of 1.677 (figure 1 ) a dominance value of 0.2759 is obtained (Figure 3 ). In a community with high diversity, a species will not be dominant and vice versa in a community with low diversity, one or two species will become dominant. It is known that on conventional land there is the highest population in the Orthopter a Order compared to other orders, while on organic land there is a balanced population of each order with no dominant insect. The dominant order in conventional land is known from the Orthoptera order, namely the Gryllidae family, the Gryllotaphidae family , and the Acrididae family . These families have an ecological role as hebivores (pests). Pests are insects that damage the main crops, the population of these pests is dominant because of the decline in the population of natural enemies such as predators Hymenoptera and  Coleoptera .
         CONCLUSION (12, bold)
The results of the Shannon-Whiener index analysis on the diversity of macrofauna species in organic land have a high value of H '2.66 while a low value on conventional land is H' 1.66. This is caused by the differences in land management, especially fertilization and pest and disease control with synthetic material excess that broad spectrum, me n yebabkan one type of species increases as well as on conventional land involved killing natural enemies such as family Formicidae causing resurgence in family Gryridae, Grillotalphydae and Acrididae which have an ecological role as plant-destroying pests. In addition, they also cause soil macrofauna such as detrivors and decomposer insects to decrease, which in turn disrupt the stability of the ecosystem. The Sorensen index on the similarity of the two lands has a value of 0.8, which means that the similarity value of macrofauna in the two lands is high.
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