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Arthropod Biodiversity in Fields at Two Levels of Disturbance


Abstract

Research suggests that diversity is maximized in habitats with intermediate levels of disturbance.  The intermediate disturbance hypothesis was tested by sampling arthropods and calculating diversity in two habitats: a recently mowed field and an edge of the field that is seldom trimmed.  Arthropods were collected in both habitats along a 20-m transect using sweep nets and sorted to morpho-species in the lab. The diversity of the species in the first hypothesis test indicated that the species richness in the field that is rarely trimmed is minimal as compared to the edge, the mean of the species richness in the field was 13.125 while for the age was 14.313. The second hypothesis test indicated that the field that was recently trimmed minimum diversity of mean 1.9 while the edge means is 2.077. These results from the test hypothesis show that there is there were minimal habitats with high and low levels of disturbances. This is part of the growing literature that supports the intermediate disturbance hypothesis. The limitation of the study was that it did not establish the maximum richness of the species in each habitat. It is a limitation because the number of species taken may differ giving out incorrect estimations on the disturbances. 
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Introduction

Ecologists and conservation biologists have long been interested in how habitat heterogeneity influences species richness and diversity (MacArthur 1957). A rich and diverse plant community may represent a more heterogeneous or complex environment within which to live.  Scientists have also argued that species richness and diversity should be higher in more complex environments (Tews et al. 2003). There is considerable evidence to support the occurrence of this richness-complexity pattern. For example, Brown (2014) found that the tropics are considered to be very complex, and they have extraordinary species richness. However, there are exceptions to this pattern. For example, deep-sea benthic zones are incredibly species-rich but are very simple habitats (cold, dark, and no photosynthetic organisms (Grassle and Maciolek 1992).  Research also remains unclear as to what factors drive the relationship between habitat complexity and diversity. 
One environmental factor suspected of influencing patterns of community diversity is a disturbance. Connell (1978) was the first to propose that intermediate levels of disturbance results in the highest levels of diversity. Additional work in other ecosystems has since provided further support for the Intermediate Disturbance Hypothesis (Molino and Sabatier 2001). According to this hypothesis, areas with low levels of disturbance (low frequency or low intensity) reach climax stages of community succession and are dominated by the best competitors. Habitats with high levels of disturbance are structurally simple and colonized only by species with the highest tolerance to the stressful environments created by disturbance (Brooker et al. 2013). Habitats with moderate disturbance have high structural complexity, and thus, more niches for species. For example, intermediate disturbance hypothesis for the plant diversity in the grazing context, it was found out that the increase in the grass inhabit was a result of moderate grazing, the same study was taken in the arid areas and due to high levels of grazing, the grass was minimal (Gao and Carmel, 2020). Although many studies have found support for the Intermediate Disturbance Hypothesis (Sousa 1979, Whicker and Detling 1988, Townsend et al. 1997, Molino and Sabatier 2001, Jung et al. 2013), there are situations in which the hypothesis is not supported (Grassle and Maciolek 1992). For example, adding more trees of different species in the forest that was previously cleared might lead to the increase of some species in that ecological system, due to ecological conditions that favor them (Fereidooni and Masoumi, 2019). 
Objective and Hypothesis: The objective of this study was to test the Intermediate Disturbance Hypothesis in a field (heavily disturbed through regular mowing) and edge (intermediately disturbed through occasional trimming) habitat in Elmwood Woods, central Kentucky. Specifically, terrestrial insect species richness and diversity were compared between the two habitats. Therefore, this study tested two hypotheses, a high level of intermediate disturbances reduces the diversity of the habitats and a low level of intermediate disturbances reduces the richness of the species in the habitat.

Methods

Study Area: Two habitats were sampled on the campus of Eastern Kentucky University in Richmond, KY at the Elmwood Estate (N 37.7435, W -84.3027). The first habitat consisted of heavily and frequently disturbed fields (i.e., weekly lawn mowing). The second habitat was the edge of the field that was intermediately disturbed (i.e., only rarely trimmed). 
Ten samples were collected in each habitat type. First, each sample consisted of a back and forth pass using a sweep net along a 20-m transect. The passes per transect were spaced at one-meter intervals (approximately 20 passes per transect), ensuring that the arthropods on the ground plants or bushes were collected. Pairs of students across seven sections of BIO 112 collected the samples in the same location but at different times of the day from April 10 to April 12, 2018. 
Second, the insects per habitat were transferred from the net to a plastic bag, which was then stored for one to two weeks in a freezer. Thus, freezing the insects ensured that all were preserved for lab identification at a later date.  
Finally, the insects were sorted by morpho-species, and the abundance of each species was recorded. Richness was estimated by counting the number of morpho-species per sample. The Shannon-Weiner diversity index was calculated for each habitat type per sample using Microsoft Excel. Data for all groups of students in each section were pooled (approximately, 16 to 24 students per section, n = 7 sections) for analysis.
Statistical Analysis: The mean and standard error for species richness and Shannon-Weiner diversity were reported. A two-sample t-test (two-tailed, assuming equal variance among groups) was calculated for both species richness and Shannon-Weiner Diversity Index to compare the two habitats. Statistical significance was determined when P ≤ 0.05.

Results
In the first hypothesis test, the average number of species richness in the field habitant is higher than the edged habitat ( P, 0.93493 T, 0.35729; Table 1 . Figure1). The second hypothesis test result, the average number of Shannon-Weiner Diversity in the field is higher than the edge habitat,( P, 2.4544, T, 0.02013; Table 1 Figure 2). The richness of the edged habitat recorded maximum mean than the field habitant (Table 1).

Discussion
The results of the study helped to identify how the diversity of species can be maximized through moderate intermediate disturbances, by establishing high and low intermediate disturbances effects on the diversity of species. The results support the hypothesis and intermediate disturbances hypothesis by showing evidence that high and low intermediate disturbances do not maximize the species diversity. The results of the study support the research work of Sousa 1979, Whicker and Detling 1988, Townsend et al. 1997, Molino and Sabatier 2001) which identified low intermediate disturbances minimize the species diversity in the habitat. The results also support the work done by Connell, 1978, which explained the high level of intermediate disturbance minimizes the species diversity (Table 1) The limitation of the study was the number of the species of each experimental test was not specific. In the open field, some species of animals could have been added from new habitats or moved to a new habitat. It could affect the data by the addition of small species in the test experiment that might increase the margin error of the test result. There was a marginal error of negative and positive 1 left in the analysis of the results for incredible results. Having identified moderate disturbance of intermediate increases the species diversity, more studies should be done to identify how to moderate the habitat intermediate distance. This could help in maintaining the ecosystem such as forest, grass for animal grazing, and maintenances of game parks.
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Table

Table 1. Table of T-test of Heavy Disturbances (field) and Intermediate disturbance (edge) of experimental research on the intermediate disturbance hypothesis. 
	
	Heavy Disturbance (Field)
	Intermediate Disturbance (Edge)

	Species Richness
	0.93± 0.5
	0.35 ± 0.2

	Shannon Diversity
	2.45 ± 1
	0.02 ± 0.1
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Figure 1 the graph of species richness against Habitat type 













Figure 2, The graph off Shannon-Weiner Diversity against habitat type  
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