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A Comparative Biodiversity Study of a 
Grazing System 

 

ABSTRACT 
Many areas of Australia have been negatively affected by the grazing of livestock (Lunt 2012). This study 

shows that some of this impact may occur during land clearing. A comparative biodiversity method was 

used to determine the invertebrate and plant biodiversity of a grazing system relative to a reasonably 

undisturbed area. It was found that the grazing system had a significantly lower plant biodiversity, and a 

noticeably lower invertebrate biodiversity. In addition, its soil temperature and light intensity were 

increased, suggesting that shade loss due to tree clearing may play a role in the loss of biodiversity.  

INTRODUCTION  
Livestock grazing has irreversibly degraded many natural Australian ecosystems (Lunt 2012).  The 

impacts of grazing range from land clearing and introduction of exotic pastures, to overgrazing and 

altered soil characteristics (Meat and Livestock Australia [MLA] 2015). In this study, the biodiversity 

impact associated with converting a natural ecosystem into a grazing system was assessed using a 

comparative biodiversity technique. The light intensity 

and soil temperature were also measured, to determine if 

there was any noticeable change in abiotic factors.  

The area of grazing land that was assessed had been 

affected by human activities in several ways: (i) all the 

trees had been cleared, (ii) exotic grasses had been 

introduced, (iii) cattle had been grazing on it, and (iv) a 

little-used track ran through the vicinity. Due to these 

changes, the biodiversity of the area was expected to be 

greatly decreased compared to its natural state.  

According to the Queensland Museum (n.d.), biodiversity is the “sum total of life forms on Earth, the 

genes they carry and the natural ecosystems they form”. Several different techniques were used to 

estimate biodiversity in this study: invertebrate sampling, line transects, and a survey of selected plant 

species. Additionally, the soil temperature and light intensity were measured to aid in determining the 

cause of biodiversity loss.  

The Queensland Museum also states that one method of measuring the bio-health of a habitat is to 

compare the biodiversity of the study area with an area of similar habitat that is considered to be 

relatively undisturbed (n.d.). There were no nearby areas that were known to consist of undisturbed 

habitat, so a portion of the roadside verge was used as the reference state. It appeared to be relatively 

natural habitat, and consisted of open forest with almost complete ground cover. A photograph of both 

areas is shown in figure 1.  

Paddock  
Roadside 

verge 

Figure 1 - Photo of the Survey Area 
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METHOD 
Approximately 200 m2 of each habitat type was assessed, 

in the form of 10 by 20 metre rectangles. The two areas 

were adjoining along one of the 20 metre sides, as shown 

in Figure 2 (an enlarged map of the survey area is available 

in Appendix 2). The left side of Figure 2 shows the paddock 

ecosystem, and the right side shows the roadside 

reference state. For some measurements, such as soil 

temperature and light intensity, each side was divided into 

32 squares with 2.5 metre sides, and a measurement was 

taken in the centre of each square.  

The invertebrate sampling involved collecting 

invertebrates by both hand netting and pitfall traps. The 

grass and shrubs in each area were swept with a net by 

one person for a total of 13 minutes. One pitfall trap was 

set in the centre of each survey area for 48 hours, filled 

with water and detergent. The invertebrates captured 

were stored either in methylated spirits or water, and 

were later counted. One major problem encountered with the pitfall traps was that dirt that had fallen 

in obscured all but the largest invertebrates. This was overcome by swirling the mud on the bottom of 

the tray, causing the invertebrates to rise into the water, where they could be removed before they sank 

again. Further details about the invertebrate sampling techniques are available in Appendix 1.  

Three line transects bisecting both habitats were obtained using the method described by Mason et. al 

(2004, p. 14). A tape measure was run for 20 m in an east-west line, with 10 m in each habitat. Then at 

every point where a plant was touching the tape, the plant type was recorded, along with its position on 

the tape. In the cases where the plant could not be identified, it was given a temporary identifier so it 

could be distinguished from other species, e.g. Grass A. Transects were taken across the lines AB, CD and 

EF shown in Appendix 2.  

The selective vegetative survey counted the number of each tree, shrub and cacti species present in 

both of the survey areas. These species were chosen because they represented a sample of native and 

introduced plants, and were easily identified.  

 

RESULTS  
The results of the invertebrate sampling are summarised in Table 1 and Graph 1.  

 

 

Figure 2 – An Overview of the 

Survey Area 
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Table 1 - Results of Invertebrate Sampling 

Order/Class Paddock Roadside  

Arachnida 12 9 

Chilopoda 1 0 

Coleoptera 10 3 

Collembola 18 4 

Diptera 2 17 

Hemiptera 15 5 

Hymenoptera 81 30 

Lepidoptera 3 1 

Mantodea 0 1 

Orthoptera 16 30 

Thysanura 2 0 

 

 

 

Figure 3 is a scale diagram showing the results of the line transects. The red line shows the division of 

each transect into the paddock and the roadside habitat. From 0 to 10 metres is the paddock, and from 

10 to 20 metres is the roadside verge.  
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Figure 3 – Line Transects 

 

 

Graph 2 shows the number of each species of tree, shrub and cactus counted during the selective 

vegetation survey.  
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Figure 3 shows the soil temperature at 32 points in each habitat, joined by isotherms.  
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Figure 3 – Isotherm Map 
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DISCUSSION  
From Graph 1, it can be seen that the invertebrate samples from roadside ecosystem contained more 

individuals from each order, exceptions being the orders Diptera, Mantodea and Orthoptera. Only one 

preying mantid was captured, so it may be due to random error associated with the small sample size.  

The higher Orthoptera numbers in the paddock (187% more than the roadside) can be attributed to the 

absence of trees, as trees reduce the available area and light for grass to grow. In this case, the higher 

grasshopper numbers signal a decrease in biodiversity, as mature trees are one of the most important 

features in biodiverse ecosystems (MLA 2015).  

Diptera numbers were also significantly higher in the paddock ecosystem (17 compared to 2). All the 

additional Diptera in the paddock were midges from the pitfall trap. This could indicate a higher 

biodiversity in the paddock; however it could also be due to errors in spotting the midges in the pitfall 

sample from the roadside, due to the muddy water. Midges may also be “increaser” species, which 

thrive in disturbed habitats.   

One obvious anomaly is the large number of ants found in the roadside area (81 compared to 30 from 

the paddock). Ants are known to play many important ecological roles, including nutrient cycling, seed 

dispersal and seed predation, and directly interact with plants, animals and the soil (Andersen et. al 

1998). Field observations showed that most of the whitewood saplings had hundreds of ants on them. 

Presumably the ants were farming aphids, which would increase the biodiversity of the roadside 

ecosystem.  

In all other cases, samples from the roadside verge contained more individuals of each invertebrate 

order than the paddock samples. One noteworthy specimen was the 70 mm long Chilopoda caught in 

the roadside pitfall trap. Centipedes are among the largest terrestrial invertebrate predators (Wikipedia 

2016), so their presence indicates a healthier ecosystem, with a higher biomass to support them.   

Looking at the overall results of the invertebrate sampling, it appears that the roadside habitat is more 

diverse (containing 2 endemic orders, compared to 1 from the paddock) and supports a higher biomass 

(160 total individuals trapped, as opposed to 100 individuals in the paddock).  

From the line transects (Figure 2) and the plant survey (Graph 2) it can be seen that the roadside 

ecosystem has a greater abundance of every plant species surveyed, including three endemic plant 

species. The high number of whitewood trees may help explain the abundance of ants in the 

invertebrate sampling.  

The temperature map (Figure 3) indicates that the average temperatures in the roadside ecosystem are 

significantly lower (~5°C) than that of the paddock, and the maximum temperature difference is over 

8°C.  The higher temperatures in the paddock would be expected to reduce its biodiversity, as few 

animals are adapted to live in extreme temperature areas. The temperature map corresponds quite 

closely to the presence of large (>2 m tall) trees, which are marked on the map in Appendix 2. 

Moreover, the temperature also corresponds to the amount of light in each square (see the light map in 
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Appendix 5). This suggests that the temperature difference is almost completely due to the removal of 

trees from the paddock habitat.  

In summary, the paddock ecosystem appears to have a much lower biodiversity than the reference 

habitat. The main affect on biodiversity observed was the reduction in plant biodiversity, due to the 

paddock being cleared of trees. The invertebrate biodiversity was also decreased, but to a lesser extent 

than expected. The decrease in invertebrate biodiversity is probably due to the increased temperature 

and reduced shade of the paddock ecosystem, reducing the number of suitable microhabitats in the 

area.  

 

CONCLUSION  
The plant and invertebrate biodiversity of the disturbed paddock ecosystem has been reduced, albeit to 

a lesser degree than predicted. Temperature and light measurements support the hypothesis that the 

loss of shade provided by trees plays a significant role in the loss of biodiversity. Although the 

biodiversity effects of transforming the paddock habitat from a natural ecosystem into a grazing system 

are not extreme, they are still quite noticeable. In the future, areas being cleared should retain pockets 

of large trees and shrub cover, as this has been found to increase reptile and bird biodiversity (MLA 

2015). In this way, the grazing capacity of the land is not significantly reduced, but the negative effects 

on the ecosystem’s biodiversity are appreciably lower.  
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APPENDIX 1 - Details of Invertebrate Sampling 
The invertebrate sampling was performed according to the recommendations published by the 

Queensland Museum (n.d.).  

Two methods were used for the invertebrate sampling: hand netting and pitfall trap.  

The net used had a diameter of 32 cm, mesh hole diameters of approximately 1 mm, and a handle 0.9 

metres in length. The grass and any shrubs were swept with the net by one person for a total of 13 

minutes, with the net being emptied approximately every 40 seconds. On the paddock side, the grass 

was swept for 5:05 mins, 3:03 mins, then 32, 29, 33, 35, 38, 39 and 54 seconds, emptying the net after 

each time period. On the roadside verge, the grass and shrubs were swept for: 40, 43, 34, 36, 33, 41, 42, 

40, then 2:56 and 4:59 minutes, emptying the net after each time period.  

The invertebrates caught in the net were stored in methylated spirits, and were later identified and 

counted. The results are shown below in Table 2.  

Table 2 - Results from Hand Netting 

Common Name Order/Class No. in Paddock No. by Roadside 

Grasshopper Orthoptera 29 14 

Beetle Coleoptera 2 9 

Ant Hymentoptera 3 15 

Cicada Hemiptera 1 0 

Spider Arachnida 7 10 

Praying Mantid Mantodea 1 0 

Bug Hemiptera 4 15 

Fly Diptera 2 2 

Caterpillar Lepidoptera 1 2 

Cricket Orthoptera 0 2 

Wasp Hymenoptera 0 1 

Moth Lepidoptera 0 1 

 

One pitfall trap was set up in the centre of each survey area. The pitfall traps were 1L yoghurt tubs, with 

holes approximately 6 by 10 cm in their lids. They were filled with a detergent solution of ~4 ml of 

detergent made up to 750 ml with rainwater, to prevent surface tension allowing insects to escape. The 

traps were left open for approximately 48 hours – from 5:25 pm on 1 March, to 5 pm on 3 March 2016.  

The invertebrates in each pitfall trap were stored in water until they were identified later. First, the 

sample was poured into a small tray, and the large invertebrates and those floating on top of the water 

were removed. Dirt that had fallen into the pitfall traps muddied the water and made it very difficult to 
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find all the specimens, so most of the water was slowly poured out, taking care that none of the 

specimens were lost. Then a small portion of the mud on the bottom of the tray was stirred up with a 

pair of forceps, causing the smaller invertebrates to swirl off the bottom. Anything that looked like an 

invertebrate was removed and examined under a microscope if necessary. Although this method did not 

ensure that every specimen present in the sample was recorded, most were able to be found in this 

way. The results from the pitfall sampling are shown in Table 3.  

Table 3 - Results from Pitfall Trap 

Common Name Order/Class No. in Paddock No. by Roadside 

Grasshopper Orthoptera 1 0 

Beetle Coleoptera 1 1 

Ant Hymenoptera 27 65 

Spider Arachnida 2 2 

Midge Diptera 15 0 

Springtail Collembola 4 18 

Centipede Chilopoda 0 1 (very large) 

Silverfish Thysanura 0 2 

 

Collated Results from Hand Netting and Pitfall Trap  

Table 4 shows the relative abundance of each order of invertebrates, in both the habitats.  

Table 4 – Relative Abundance of Each Order 

Order/Class Paddock Roadside 

Arachnida 12 9 

Chilopoda 1 0 

Coleoptera 10 3 

Collembola 18 4 

Diptera 2 17 

Hemiptera 15 5 

Hymenoptera 81 30 

Lepidoptera 3 1 

Mantodea 0 1 

Orthoptera 16 30 

Thysanura 2 0 

TOTAL 160 100 
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APPENDIX 2 - The Survey Area 
Figure 4 shows an overview of the survey area, with all trees over 2 metres in height marked.  

Figure 4 – The Survey Area 
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APPENDIX 3 – Common Names Used 
Table 5 lists all the common species names used in this report, along with their corresponding scientific 

names.  

Table 5 – List of Common Names Used 
 

Common Name Scientific Name 

Beefwood Grevillea striata 

False Sandalwood Eremophila mitchellii 

Harrisia Harrisia spp.  

Poplar Box Eucalyptus populnea 

Prickly Pear Opuntia stricta 

Sally Wattle  Acacia salicina 

Whitewood Atalayat hemiglauca 
 

APPENDIX 4 – Light Map 
Figure 5 shows the light map of the survey area, which was created using a lux meter on 2 November 

2015. The light intensity of the 8 squares shaded grey (on the paddock side) was not recorded due to 

time constraints.  
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Figure 5 – Light Map of the Survey Area 


