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Abstract 
Invertebrates constitute the largest group of animals on Earth and represent the bulk of 
biodiversity. They are responsible for numerous essential ecosystems services and are at 
the centre of many terrestrial food webs. Due to habitat loss from land use change and 
conversion to intensive agriculture, they are experiencing a substantial decline in 
biodiversity, hence conservation approaches such as rewilding have been sought. There are 
limited studies of invertebrate biodiversity in rewilding projects, therefore the aim of this 
study is to investigate the diversity and abundance of ground invertebrates at Lower 
Sharpham Farm and the influences of vegetation structure in a rewilded field and a farmed 
field. 18 pitfall traps were installed in each field divided into 3 groups of 6 and were left 
outside for 5 days. After collection, 856 invertebrates were found and identified in the 
laboratory. During that period, a vegetation survey was also carried out. Results within 
rewilded field indicate that group 1 showed to have a higher invertebrate abundance (n=205) 
and species richness (n=15) with higher biodiversity index (H=1.88). Results within farmed 
field indicate that the area in group 1 showed to have a higher invertebrate abundance 
(n=124) while group 3 had a higher species richness (n=13) with a higher biodiversity index 
result (H=2.12). Results between fields comparison indicate that rewilded fields increase 
invertebrate abundance (n=559), though grazing in farmed fields has little effect on 
invertebrate richness but decreases abundance (n=297). Farmed field had a slightly higher 
biodiversity index result (H=1.87) compared to rewilded field (H=1.82) due to the high 
dominance of springtails (Entomobryomorpha). This study determines that rewilding works 
as a tool for promoting invertebrate abundance and that organic farms have a positive 
impact on invertebrate diversity. Overall, long-term regular monitoring is needed to evaluate 
the success of rewilding for biodiversity overtime. The outcomes of the study not only 
evidence the importance of rewilding for invertebrate conservation but also the importance of 
low intensive agriculture practices for biodiversity. 
 
 
Keywords: Ground invertebrates, rewilding, organic farm, invertebrate biodiversity, 
invertebrate conservation, low intensive agriculture, invertebrate monitoring, grazing, 
ecological restoration. 
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Introduction 
Invertebrates are the largest and most diverse group within the animal kingdom and 
are essential for healthy functioning ecosystems. They are key components in the 
provision and regulation of valuable ecosystem services such as nutrient cycling, 
regulation of water, pest control and pollination and they are also an important food 
source for animals, which are all vital for human welfare (Noriega et al., 2017). 
However, there’s been a large decline of invertebrates during the last decades, over 
40% of insects are threatened with extinction (Dirzo et al., 2014), mainly due to 
habitat loss from land use change and conversion to intensive agriculture, 
particularly the heavy use of pesticides. Continuing down this path could lead to an 
ecosystem collapse (Goulson, 2019).  
 
An approach to the recovery and conservation of invertebrates is rewilding or 
ecological restoration which aims to reverse biodiversity loss and restore the natural 
ecological functions and interactions with minimal human interference. This allows 
nature to shape the land and decide its own outcome so in the long term the 
environment can self-regulate and sustain itself; a higher complexity of microhabitats 
tends to attract more species (Pettorelli et al., 2019). This is the goal of Lower 
Sharpham farm and its project partner Ambios.  
 
Sharpham farm is a low intensive organic farm located in Totnes, Devon, and in 
2020 its tenants Ambios acquired an additional 50 acres of agricultural land with the 
vision of rewilding it and enhance biodiversity. Since then, they have done annual 
surveys to monitor the effect of the rewilding project and seen an increase in birds, 
mammals, reptiles, and flying insects (Ambios, 2022). But their monitoring of ground 
invertebrates is limited. Insects are an important species for assessing the ecological 
value and quality of a site and are indicators of ecosystem health as they are 
sensitive to environmental change and respond quickly to disturbances or restoration 
(Borges et al., 2021). Therefore, the purpose of this study is to contribute to this 
knowledge gap and investigate factors that could influence ground invertebrate 
populations at Lower Sharpham Farm.  

Research questions, aims and objectives 
The overall aim of this study is to investigate the diversity and abundance of ground 
invertebrates in fields that have differing land uses at Sharpham farm and to assess 
the relationship between vegetation structure and invertebrate diversity. This 
investigation will address the following research questions:  
 

• How does land use affect invertebrate diversity in Sharpham Farm?  
 

• How does vegetation structure and habitat characteristics influence 
invertebrate diversity at Sharpham Farm?  

 
To meet the aims the main objectives are: (1) To select two contrasting fields and 
find appropriate locations within each field to survey invertebrates; (2) to deploy 
pitfall traps to collect invertebrates and identify all captured species into their 
taxonomic group in the laboratory; (3) to use quadrats to survey the vegetation 
structure surrounding the pitfall traps; and (4) to interrogate and analyse the data 
using relevant graphical presentation and statistical analysis. 
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Literature Review 

Importance of invertebrates 
Invertebrates are animals without a vertebrate column, and they comprise around 
97% of all Earth’s animal species known to science, while only 3% are vertebrates 
(Salvador et al., 2021). Invertebrates are the most biodiverse and abundant animals 
in the majority of natural ecosystems and are key in supporting and maintaining a 
healthy functioning environment (New, 1995). However, given their complex 
evolutionary history, trophic and ecological roles, abundance, and variety of forms 
there are still millions of species undiscovered and have merely begun to identify and 
understand their global importance (Collen et al., 2012). The majority of 
invertebrates are in the Phylum Arthropoda characterised by their hard exoskeleton, 
segmented bodies and jointed appendages with an estimate of approximately 7 
million species including discovered and undiscovered (Serrano, 2022; Stork, 2017). 
It is divided into the subphyla Chelicerata (arachnids), Myriapoda (centipedes and 
millipedes), Crustacea (crustaceans) and Hexapoda (insects and springtails), which 
is the largest group with approximately 5.5 million insect species (Collen et al., 2012; 
Stork, 2017). 
 
Invertebrates are keystone species and are crucial for life on Earth. Their importance 
resides in the ecological services and functions they perform, with almost all species 
having a unique role in the ecosystem (Silva et al. 2012). Pollinators like bees and 
butterflies are essential for the reproduction of flowering plants and the growth of 
agricultural crops (Katumo et al., 2022); decomposers such as earthworms and 
woodlice break down decaying organisms and organic material recycling nutrients 
back into the soil which contributes to plant growth and soil formation (Griffiths et al, 
2021). Aquatic invertebrates, similar to decomposers, help break down and filter 
organic matter maintaining the water clean (Bouchard, 2004). Invertebrates also 
serve as bio controls helping manage pests by feeding and antagonising on harmful 
organisms, hence they can be used as a natural alternative for chemical pesticides 
(Williams et al. 2022). Furthermore, they are a vital food source for other animals 
and are the foundation of many vertebrate food chains (Catherine, 2010). Other 
services include seed dispersal, waste management and disease regulation. 
Therefore, invertebrates underpin all terrestrial, freshwater and marine habitats by 
providing and supporting numerous ecosystem services that are essential for human 
society, economy and well-being, and are an integral link in food webs as well as 
maintaining soil and water quality (Eisenhauer and Hines, 2021; Catherine, 2010). 

Biodiversity loss and threats 
The world is currently experiencing a large decline of biodiversity at an 
unprecedented rate, primarily driven by anthropogenic activity. The loss of 
invertebrates could lead to cascading effects and significant consequences to the 
ecosystem services humankind depends on (Eisenhauer et al., 2019). Substantial 
changes in invertebrate diversity and composition have been happening almost 
unnoticed and are underrepresented, but their decline is as severe as of vertebrates, 
with approximately 40% assessed species considered threatened (Dirzo et al., 
2014). Studies in Europe show more than 75% decline in flying insect biomass over 
27 years, particularly pollinator species which are vital for food security, and 42% in 
ground beetles (Hallmann et al., 2019). In the UK, of the 2430 insects assessed by 
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Natural England, 286 are threatened and 55 have gone extinct (UK Parliament, 
2020).  
 
There are numerous anthropogenic pressures facing invertebrate populations, but 
the main threat is land use change from the mass development of agriculture and 
industry. Large areas of natural habitats have been converted to intensive 
agriculture, and the chronic exposure from the heavy application of pesticides can 
have lethal effects (Goulson, 2019). These leads to the direct decline of invertebrate 
diversity and the complexity of biotic interactions, which also threatens the 
productivity and stability of food production systems (Ricketts et al., 2008). The loss, 
degradation and fragmentation of important habitats such as woodlands, wildflower 
grasslands, hedgerows, rivers, etc. has contributed to the reduced availability of 
breeding, sheltering and foraging sites (Fischer and Lindenmayer, 2007). 
Invertebrate species are also under great stress from climate change and shifts in 
weather patterns (Musolin, 2007). They can be affected directly by abiotic conditions 
or indirectly by changes in biotic relationships due to climate change (Prather et al., 
2012). Invertebrates are highly sensitive to temperature change as they are 
poikilothermic ectotherms, which means that they are dependent on the thermal 
conditions in their environment to regulate their bodies (Everatt et al., 2013). 
Therefore, temperature is critical for their development and activity, and even small 
fluctuations can alter the timings of their lifecycle, which can negatively impact their 
behaviours and emergence patterns (Hegland et al., 2009). Responses to climate 
change include changes in geographic distributions, population size, genetic 
composition, and phenology (Prather et al., 2012).  

Current conservation context 
The monitoring and conservation of invertebrate populations has never been so 
important, and it requires consideration at international, national and local scale 
(Schuldt and Assmann, 2010). The alarming declines in biodiversity has push 
forward decision makers and the public into action. During the last few decades 
countries have started increasing efforts and as result new biodiversity assessments, 
monitoring initiatives and measures are being discussed and put into place 
(Eisenhauer et al., 2019). Internationally, the UN Convention on Biological Diversity 
(CBD) established the 20 Aichi Biodiversity Targets for 2020 which provide a 
framework to address the drivers that influence the direct pressures on biodiversity, 
aiming to mitigate loss and safeguard ecosystems (Proença et al., 2017). Despite 
not achieving the targets, progress has been made to reach its goals. Building on 
this, the Kunming-Montreal Global Biodiversity Framework is currently implemented, 
outlining an ambitious pathway to achieve global targets and goals by 2030/50 
(CBD, 2023).   
 
However, less attention is brought to invertebrates and conservation actions are 
generally applied to vertebrate taxa. Given their immense species richness, global 
assessments on invertebrate status and available data are often limited, with greater 
focus on pollinators species (Collen et al., 2012). Only over a million species have 
been described which remains around 80% to be discovered (Stork, 2017). This 
knowledge gap hinders the capacity to predict and limit defaunation impacts, and 
thus there is an urgent need to increase invertebrate assessments and monitoring, 
and enhance their representation, in order to improve the understanding and 
knowledge of their biology, dynamics and systems involved as well as understand 



The Plymouth Student Scientist, 2023, 16, (2), 314-346 
 
 

318 
 
 

the changes in global biodiversity, which will lead to effective planning for their 
conservation and facilitate policy decisions and action plans (Dirzo et al., 2014; 
Collen et al., 2012). 

Conservation importance and approaches  
The ecological importance and value invertebrates have in providing an integral 
functional role in the ecosystem is the vital reason for conserving biodiversity, 
without them natural biotic systems would not function properly nor the provision of 
ecosystem services that benefits humanity (Eisenhauer and Hines, 2021). They 
occupy numerous trophic niches in communities and represent a major biodiversity 
group in terrestrial ecosystems, particularly ground invertebrates, and thus they 
serve as tools to monitor the health of natural environments and can help indicate 
the effects of various anthropogenic impacts and other intrusions or can show the 
success of conservation management actions (New, 1995). They are key species for 
assessing the ecological changes and quality of a site as they are sensitive to 
environmental change and respond quickly to disturbances or restoration, hence 
they are indicators of ecosystem health and reflect overall levels of community 
composition, richness and abundance (Borges et al., 2021). To mitigate invertebrate 
loss, it is essential to understand their key roles and how conservation measures are 
affecting biodiversity trend (Eisenhauer et al., 2019). 
 
There are various ways to conserve and manage invertebrates, such as through 
ecological restoration. An increasingly popular measure for ecosystem recovery is 
rewilding, which aims to reverse biodiversity loss and restore the natural ecological 
functions and interactions with minimal human interference and return the landscape 
or ecosystem to what it was before human intervention (Pettorelli et al., 2019). At 
present, there are different methods to approach rewilding which can be broken 
down into active and passive rewilding. The former uses more active management in 
which selected fauna, like keystone species, are reintroduced to the environment to 
restore the ecological processes and trophic functions lost (Lorimer et al., 2015). 
This can be divided into two types: Pleistocene rewilding, which focuses on 
reintroducing specific species that had functionally similar assemblage of species as 
existed in the Pleistocene Age (Donlan et al., 2006), and Trophic rewilding which 
uses species reintroductions for the reactivation of top-down trophic interactions and 
associated trophic cascades (Svenning et al., 2016).  On the other hand, in Passive 
rewilding natural vegetation succession is allowed to follow its own course without 
the reintroduction of species. This allows nature to shape the land and decide its 
own outcome so in the long term the environment can self-regulate and sustain itself 
(Overton, 2022). Passive rewilding usually refers to abandoned post-agricultural 
landscapes no longer actively managed and uses minimal intervention to facilitate 
natural processes to regain dominance and enhance ecosystem resilience (Pettorelli 
et al., 2019). However, challenges arise as the outcomes can be unpredictable and 
varies between each site. Numerous species may increase in abundance, but others 
could decline as their habitat changes or risks are not foreseen, and unwanted 
ecological interactions could increase (Nogués-Bravo et al., 2016). Prior research 
and regular assessments are necessary to ensure an effective rewilding project 
(IUCN, 2013).  
 
Restoration and rewilding projects work as a strategy for conserving and restoring 
complex ecosystem dynamics and have the ability to form microhabitats (Thakur et 
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al., 2020). A higher complexity of habitats tends to attract more species as more 
diverse structural characteristics in the environment has further available resources 
that can support and sustain an array of species (Kovalenko et al., 2012). A diverse 
and structurally complex vegetation can provide greater food sources and food web 
productivity, protection from predators or physical disturbances, and higher habitat 
niches. It comprises attributes such as number, size, and spatial arrangement of 
structural components (Velasco-Charpentier et al., 2021; Contos et al., 2021). 
Abiotic factors such as temperature and moisture can also play an important role in 
the invertebrate diversity of soil ecosystems, as well as biotic factors like 
microorganisms and nutrients are important in the abundance and distribution of soil 
invertebrates (Juman et al., 2017). Ground dwelling organisms also respond with 
high sensitivity to anthropogenic perturbations and presence, hence reducing 
impacts of human interventions and disturbances would increase abundance (Doran 
and Zeiss, 2000). Habitat heterogeneity has been shown to be positively correlated 
with invertebrate diversity, and in most habitats plant communities determine the 
physical structure of the environment thus they have significant influence on the 
distributions and interactions of species, though the effects of heterogeneity may 
vary depending on the taxonomic group (Tews et al., 2004). Overall, a wider range of 
habitats will support a greater abundance and diversity of invertebrates. 

Biodiversity restoration in agriculture  
Currently, a strategy for improving habitats and increasing biodiversity in agricultural 
land is through Countryside Stewardships or Agri-environment schemes. They 
provide financial incentives for farmers, foresters, and land managers to look after 
and improve the environment as well as manage their land to enhance biodiversity 
and landscape recovery (Natural England, 2017). It aims to mitigate the negative 
effects of agricultural intensification and encourages and supports efforts to restore 
wildlife habitats, reduce pollution, manage flood risk, preserve countryside character, 
and improve educational access (Chatterton, 2021). There are different ways to 
achieve environmentally sustainable agriculture which may include the creation of 
beetle banks, wildflower strips, reduction of pesticides, managing hedgerows, 
planting wild bird seeds, etc. These has shown to be effective in increasing species 
richness and abundance (Dicks et al., 2013). Though it is important to consider the 
baseline of biodiversity before implementation of the scheme and regular monitoring 
is needed to ensure an effective judgement (Kleijn and Sutherland, 2003). Farmers 
can make a positive change in reducing biodiversity loss if they are properly 
engaged.  
 
As land use intensification is a major threat to biodiversity, which involves increased 
fertilization, use of pesticides, higher livestock densities or increased human 
intervention, conservation management is key to restore plant, vertebrate and 
invertebrate taxa (Allan et al., 2014). Terrestrial arthropods like ground dwelling 
invertebrates are understudied and underrepresented in farmland biodiversity 
studies and ecological restoration projects across the UK, and there is limited data 
regarding how land use intensity differentially affects a range of taxonomic groups 
such as Coleoptera, Isopoda, Araneae, Collembola, etc., and its effects in 
relationships and interactions between taxa and the environment (Manning et al., 
2015). Therefore, this research will contribute to this gap in literature by investigating 
the diversity and abundance of ground invertebrates at Sharpham Farm. 



The Plymouth Student Scientist, 2023, 16, (2), 314-346 
 
 

320 
 
 

Methodology 
 
Study location 
This study was carried out at Lower Sharpham Farm located in Totnes, South 
Devon. It is an 80-acre low intensive organic beef and sheep farm managed by The 
Sharpham Trust and Ambios. They aim to find a balance between agriculture and 
improving the natural environment by farming sustainably and offering engaging and 
educational activities (Sharpham Trust, 2023). Livestock grazes the land in a grazing 
management regime to provide a better habitat for wildlife. An additional 50 acres of 
agricultural land was acquired in 2020 with the intention of rewilding the area and 
expanding their conservation training resources, with the aim to restore the 
biodiversity and habitat, and allow nature to recover and decide its own course. In 
2021, they entered into a Higher Tier Countryside Stewardship agreement which 
supports the project (Ambios, 2022; McMullen, 2020). 
 
The study consisted of a ground invertebrate survey using pitfall traps. It was carried 
out in Autumn 2023 from 23rd November to 1st December. It required 5 one-day 
visits to the farm; first to assess the site and decide on which fields to survey, one to 
place the traps, two days to survey vegetation and one final visit to collect traps. 
Upon assessment of the site, two contrasting fields were selected: one farmed field 
and one rewilded field. The site was divided into various fields (see Figure 1); field 9 
was chosen in the farmed area as it was not being grazed at the time of the survey 
so that the traps were not disturbed by the animals. It was also accessible and 
provided a large area of survey (2.6226 ha). Similarly, field 18 was selected in the 
rewilded area for its characteristics, ease of access, size (3.2859 ha), and past 
history of use for biodiversity monitoring. 
 
Pitfall traps 
The pitfall trap technique is a simple and effective method to survey ground 
invertebrates (Kim et al., 2021). It consisted in burying 36 plastic cups flush to the 
surface of the ground into which the invertebrates fall into. A second cup was fitted 
inside another acting as a backup if one gets damaged. Inside the cups there was 
around 30ml of salt solution to prevent the insects from escaping and preserves 
them for a later collection. Each trap had a cover fitted on top leaving a small gap to 
prevent rain from filling and protect them from predators (see Figure 2) (Wheater and 
Cook, 2003; Gibb and Oseto, 2006). Wood sticks were put inside the cups to allow 
small invertebrates such as shrews to escape if they fall into the traps.    
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Figure 1: Aerial map of Lower Sharpham Farm holding showing the current farmed area in 
red and the rewilding project area in yellow, including individual numbered fields. The fields 

used in this study are marked with a yellow star (fields 9 and 18) [Adapted from Google 
Earth]. Imagery @2023 Google Earth, data attribution includes TerraMetrics @1999 

 
 
18 pitfall traps were installed on both rewilded field and farmed field. They were 
divided into 3 groups of 6, spaced around each field with a distance of 10 meters 
between each trap. The 3 locations within each field were distributed in different 
areas so that they covered most of the field and different habitats to ensure a 
representative sample, and the traps within each group were systematically 
distributed to avoid bias and easier identification (see Figure 3 for placement of 
traps). The coordinates of each trap were recorded to mark where they were 
installed for later collection. The cups were collected five days later, after 
determining it was an adequate time to sample enough invertebrates to provide 
sufficient data given the limited study time. The invertebrates were transferred into 
labelled sample bottles for transport and then taken to the laboratory for 
identification. Any live insect that fell into the cup while setting up or collecting the 
traps were removed and not taken into consideration. 
 
 
 
 
 

 1.  Linhay #1 
 2.  Linhay #2 
 3.  Higher River 
 4.  Middle River 
 5.  Lower River 
 6.  Orchard 
 7.  Badger Field 
 8.  Higher Gribble 
 9.  Middle Gribble 
10. Lower Gribble 
11. Triangle 
12. Between the 
woods 
13. Top Field 

14. Lower Brick 
Meadow 
15. River Field 
16. Spring Field 
17. Bromley 
18. Upper Brick 
Meadow 
19. Lower Torrs 
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Figure 2: Picture A shows a pitfall trap with rain cover on rewilded field. Picture B shows a 
sketch of a pitfall trap. 

 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3: Map of the 18 pitfall trap locations on farmed field (A) and rewilded field (B), 
divided into 3 groups of 6 with a distance of 10 m between each trap. The numbers 1, 2 and 

3 indicate the order of the groups (not to scale).  
 
 
 
 

(A)  (B) 

Field 9 
2.6226 ha 

Field 18 
3.2859 ha 

(A)  (B) 

10m 

10m 

3 

2 

1 
1 

2 

3 
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Vegetation survey 
After installing the traps, a vegetation survey was carried out using 50 cm2 quadrats 
to assess a representative sample of the surrounding vegetation of each pitfall trap. 
The present vegetation structure and composition were recorded as well as the plant 
cover percentage. A ruler was used to measure different vegetation heights within 
the quadrats and FSC guides and identification keys were used to identify the field 
plant species. During the survey, habitat characteristics and observations of the 
overall field and surrounding the traps were also recorded. 
 
Equipment 
The following equipment was used in this study: 
 

• 1 First aid kit  
• 2 Quadrats (50 x 50cm)  
• ID keys/guides for field 

vegetation and insects 
• 1 Bulb corer  
• 2 Trowels  

• 1 Measuring tape 30m 
• 1 Ruler 
• 2L Salt solution 
• 72 Cups 
• 36 Rain covers 
• 36 Sample bottles 

 
Invertebrate species identification 
Once the samples were collected and taken to the laboratory, all the invertebrates 
found in each trap were identified under a microscope and grouped into categories of 
the taxonomic level of Order (see Figure 4 and Table 1). FSC identification guides 
were used to identify and classify the invertebrates into their correct taxonomic group 
based on their morphological characteristics and were recorded into Excel 
worksheet. After identification, they were put into vials with 70% ethanol for 
preservation. Once completing the identification, they were proceeded to be 
analysed. 
 

 
Figure 4: Picture A displays invertebrates collected in a sample bottle and B displays 

invertebrates before being identified under a microscope. 
 

(A)  (B) 
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Table 1: Photos of invertebrate species identified under the microscope.  
 

   

Springtails Beetles Woodlice 
   

Carabid beetle Harvestmen Mites 
   

Slugs Snails False scorpion 
 
Data analysis  
The data was analysed comparing the invertebrate biodiversity and vegetation 
structure within each rewilded and farmed field and between fields. Tables were 
produced to compare the invertebrate abundance within the three areas investigated 
in each field. The Shannon-Wiener Biodiversity Index test (H) is a method used to 
measure the species diversity within a community based on species richness and 
abundance, thus it was used to assess the invertebrate biodiversity found in each 
field. This analysis produces diversity indices which provide information on the 
community composition. It also considers the relative evenness of the data (Nolan 
and Callahan, 2006). This method uses the following equation: 
 

 
 
Stacked bar charts and pie charts were created to show the composition and 
comparison of the percentage distribution of invertebrate and plant species within 

Where pi = proportion of entity in sample 
 
             ln = natural logarithm of proportion  
 
             ∑ = sum of all entities  
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each field. A further bar chart was used to compare the differences in abundance of 
invertebrate found in both fields. Alongside this, to assess the vegetation structure a 
scatter plot was created to show the relationship between the average vegetation 
height and the number of invertebrates found in each trap. From this data, a 
regression analysis was conducted to assess its significance using p-value. Further 
statistical tests were carried out to analyse the differences in vegetation height 
between the three areas investigated within the fields. A normality test was first used 
to determine whether the data was normally distributed or not. Then an ANOVA and 
a Kruskal-Wallis test was used to assess whether there was a significant difference 
between the data. 

Results 

Rewilded field 

Invertebrate biodiversity  
The rewilded field observed a total abundance of 559 invertebrates divided into 18 
different taxonomic orders within the 3 areas investigated. Table 2 shows that group 
1 had a total of 205 invertebrates across 15 different orders of species.  

 
Table 2: Abundance of invertebrate species found in the 3 groups investigated within the 

rewilded field with their respective means and associated standard deviations. 

 

Species Rewilded 
Field Group 1 Group 2 Group 3 TOTAL Mean ±SD 

Entomobryomorpha 
(Springtails) 

77 78 73 228 76 2.6 

Coleoptera (Beetles) 58 35 41 134 45 11.9 
Isopoda (Woodlice) 13 37 22 72 24 12.1 
Opiliones (Harvestmen) 10 3 7 20 7 3.5 
Stylommatophora (Slugs and 
snails) 

9 6 10 25 8 2.1 

Araneae (Spiders) 8 7 3 18 6 2.6 
Mesostigmata (Mites) 8 6 4 18 6 2.0 
Diptera (True flies) 6 2 4 12 4 2.0 
Polydesmida (Millipede) 4 0 0 4 1 2.3 
Symphypleona (Springtails) 4 3 2 9 3 1.0 
Amphipoda (Sandhoppers 
and scuds) 

3 0 0 3 1 1.7 

Oribatida (Mites) 2 0 0 2 1 1.2 
Pseudoscorpiones (False 
scorpion) 

1 0 0 1 0 0.6 

Poduromorpha (Springtails) 1 0 3 4 1 1.5 
Hemiptera (True bugs) 1 1 0 2 1 0.6 
Opisthopora (Earthworms) 0 4 1 5 2 2.1 
Lithobiomorpha (Centipedes) 0 0 1 1 0 0.6 
Hymenoptera (Ants and 
wasps) 

0 0 1 1 0 0.6 

TOTAL 205 182 172 559 186 16.9 
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Group 2 had a total 182 invertebrates in 11 species and group 3 observed a total of 
172 in 13 different species within the rewilded field. The most abundant orders of 
species were Entomobryomorpha (springtails), Coleoptera (beetles) and Isopoda 
(woodlice), whilst Hymenoptera, Lithobiomorpha and Pseudoscorpiones were the 
least abundant. Group 1 area showed to have a higher number of individuals and 
different species within rewilded field. The average of invertebrates found in each 
area is 186 individuals.    
 
After carrying out the Shannon-Weiner Biodiversity Index, Table 3 shows that group 
1 had the highest biodiversity index (H) with 1.88, followed by group 3 with 1.72 
while group 2 had the lowest with 1.65 within the field. The overall biodiversity for the 
rewilded field had a result of 1.82. 

 
Table 3: Shannon-Wiener Biodiversity Index (H) test result for the 3 different areas. 

   
Rewilded Group 1 Group 2 Group 3 

H 1.88 1.65 1.72 
 
The distribution chart (Figure 5) shows that the largest invertebrate group in the overall 
rewilded field was the springtails (order Entomobryomorpha) with a 41%.  
 

 
 

Figure 5: Pie chart showing the overall distribution of percentages of the invertebrate 
species identified in the rewilded field.  
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The second largest were the beetles (order Coleoptera) with 24% and then the 
woodlice (order Isopoda) with 13% out of 559 invertebrates. These groups comprise 
almost 80% of the whole rewilded field. The ‘Others’ slice in the chart includes 9 
other groups of species found in the field but their percentage was less than 1% of 
the total. 

Vegetation  
The rewilded field was composed of 9 different plant species within the three areas 
investigated. Figure 6 shows that the main dominant vegetation surrounding pitfall 
traps within the 3 groups was Italian ryegrass (Lolium multiflorum) with 66% in group 
1, 57% in group 2 and 81% in group 3. In groups 1 and 2, Cocksfoot grass (Dactylis 
glomerata) was the second dominant species with 27% and 28%, whilst in group 3 
was Creeping buttercup (Ranunculus repens) with 9%, which group 2 had of 11%. 
Group 3 also had 8% of Common nettle (Urtica dioica).  
 

 
 

Figure 6: Plant composition percentage within the 3 groups investigated in rewilded field.  
 
Statistical analysis was carried out to assess for significant difference between 
vegetation heights within the three areas investigated. The normality test result 
showed a p-value of 0.054, thus the data was normally distributed between sites. 
Subsequently, an ANOVA test was used, and the results indicate that there was not 
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a significant difference (p-value=0.051) between the average heights of the three 
groups investigated. Rewilded field vegetation heights ranged from 15cm to 100cm. 

Farmed field 

Invertebrate biodiversity  
The farmed field observed a total abundance of 297 invertebrates divided into 17 
different taxonomic orders within the 3 areas investigated. Table 4 shows that group 
1 had a total of 124 invertebrates across 10 different orders of species. Group 2 had 
a total 104 invertebrates in 11 species and group 3 observed a total of 69 in 13 
different species within the farmed field. The most abundant orders of species were 
Coleoptera (beetles), Entomobryomorpha (springtails) and Araneae (spiders), whilst 
Lithobiomorpha, Hemiptera and Pseudoscorpiones were the least abundant. Group 
1 area showed to have a higher number of individuals whilst group 3 had higher 
species richness within the farmed field. The average of invertebrates found in each 
area is 99 individuals. 
 

Table 4: Abundance of invertebrate species found in the 3 groups investigated within the 
farmed field with their respective means and associated standard deviations. 

 
After carrying out the Shannon-Weiner Biodiversity Index, Table 5 shows that group 
3 had the highest biodiversity index (H) with 2.12, followed by group 2 with 1.70 
while group 1 had the lowest with 1.56 within the farmed field. The overall 
biodiversity for the farmed field had a result of 1.87. 
 

Species Farmed Field Group 1 Group 2 Group 3 TOTAL  Mean ±SD 

Coleoptera (Beetles) 64 49 19 132 44 22.9 
Entomobryomorpha 
(Springtails) 

24 21 18 63 21 3.0 

Araneae (Spiders) 10 9 2 21 7 4.4 
Stylommatophora (Slugs 
and snails) 

8 2 4 14 5 3.1 

Diptera (True flies) 5 3 2 10 3 1.5 
Symphypleona (Springtails) 4 4 3 11 4 0.6 
Opisthopora (Earthworms) 4 5 0 9 3 2.6 
Mesostigmata (Mites) 2 4 3 9 3 1.0 
Amphipoda (Sandhoppers 
and scuds) 

2 0 0 2 1 1.2 

Pseudoscorpiones (False 
scorpion) 

1 0 0 1 0 0.6 

Isopoda (Woodlice) 0 0 6 6 2 3.5 
Polydesmida (Millipede) 0 0 0 0 0 0.0 
Opiliones (Harvestmen) 0 0 2 2 1 1.2 
Oribatida (Mites) 0 1 4 5 2 2.1 
Poduromorpha (Springtails) 0 0 1 1 0 0.6 
Hemiptera (True bugs) 0 1 0 1 0 0.6 
Lithobiomorpha 
(Centipedes) 

0 0 1 1 0 0.6 

Hymenoptera (Ants and 
wasps) 

0 5 4 9 3 2.6 

TOTAL 124 104 69 297 99 27.8 
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Table 5: Shannon-Wiener Biodiversity Index (H) test result for the 3 different areas. 
 

Farmed Group 1 Group 2 Group 3 
H 1.56 1.70 2.12 

 
 
The distribution chart (Figure 7) shows that the largest invertebrate group in the 
overall farmed field was the beetles (order Coleoptera) with a 44%, proceeded by the 
springtails (order Entomobryomorpha) with 21% and then the spiders (order 
Araneae) with 7% out of 297 invertebrates. These groups comprise around 70% of 
the whole farmed field. The ‘Others’ slice in the chart includes 6 other groups of 
species found in the field but their percentage was less than 1% of the total. 
 

 
 

Figure 7: Pie chart showing the overall distribution of percentages of the invertebrate 
species identified in the farmed field. 

 

Vegetation 
The farmed field was composed of 12 different plant species within the three areas 
investigated. Figure 8 shows that the main dominant vegetation surrounding pitfall 
traps within the 3 groups was an unknown grass with 41% in group 1, 70% in group 
2 and 47% in group 3. Italian ryegrass (Lolium multiflorum) was observed in group 1 
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with a 32% and in group 3 with 11%, but not in group 2. The second dominant 
species in group 3 was Cocksfoot grass (Dactylis glomerata) with 31%, whilst in 
group 2 was white clover (Trifolium repens) with 19%. Group 1 also has 11% of 
Creeping buttercup (Ranunculus repens).  
 

 
 

Figure 8: Plant composition percentage within the 3 groups investigated in farmed field.  
 
Statistical analysis was carried out to assess for significant difference between 
vegetation heights within the three areas investigated. The normality test result 
showed a p-value of 0.030, thus the data was not normally distributed between sites. 
Subsequently, a Kruskal-Wallis test was used, and the results indicate that there was 
a significant difference (p-value=0.004) between the average heights of the three 
groups investigated. Farmed field vegetation heights ranged from 5cm to 30cm. 
 

Comparison between fields 

Invertebrate biodiversity  
In total 856 invertebrates were captured during the 5-day sampling period, 559 in the 
rewilded field and 297 in the farmed field, and were divided into 18 and 17 different 
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taxonomic orders of species. The average of invertebrates found in each trap was 31 
insects in the rewilded field and 16 insects in the farmed field. 
 
Table 6 highlights the number of invertebrate species collected in each field. Within 
the most abundant, rewilded field had a total of 228 springtails (Entomobryomorpha) 
in contrast with farmed field with 63 springtails. Both fields had a similar number of 
beetles with 134 in rewilded and 132 in farmed. Woodlice also had a contrasting 
number with 72 and 6 invertebrates respectively. Within the least abundant, 
centipedes and false scorpions had 1 individual in each field. Millipedes are absent 
in the farmed field whilst rewilded field has 4. 
 

Table 6: Summary table of invertebrate species abundance identified under each 
taxonomical order in rewilded and farmed field.  

 
Invertebrate Species Rewilded Farmed 

Entomobryomorpha (Springtails) 228 63 
Coleoptera (Beetles) 134 132 
Isopoda (Woodlice) 72 6 
Stylommatophora (Slugs and snails) 25 14 
Opiliones (Harvestmen) 20 2 
Araneae (Spiders) 18 21 
Mesostigmata (Mites) 18 9 
Diptera (True flies) 12 10 
Symphypleona (Springtails) 9 11 
Opisthopora (Earthworms) 5 9 
Polydesmida (Millipede) 4 0 
Poduromorpha (Springtails) 4 1 
Amphipoda (Sandhoppers and scuds) 3 2 
Oribatida (Mites) 2 5 
Hemiptera (True bugs) 2 1 
Pseudoscorpiones (False scorpion) 1 1 
Lithobiomorpha (Centipedes) 1 1 
Hymenoptera (Ants and wasps) 1 9 

TOTAL 559 297 
 
Figure 9 shows an illustration of the comparison of the number of invertebrates 
under each taxonomic group found in the fields. There is a large abundance of 
springtails (Entomobryomorpha) in the rewilded field compared to the farmed field 
causing a big gap between the fields. There is also a large gap in between the 
woodlice and harvestmen group. The beetles however have similar numbers in both 
fields. Also, there are some groups of species that are higher in the farmed field than 
the rewilded field such as the spiders, earthworms and ants and wasps. Overall, 
farmed field is slightly more biodiverse (H=1.87) than rewilded field (H=1.82). 
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Figure 9: Bar chart comparing the number of invertebrates of each group of species found in 

the rewilded field and farmed field.  
 

Vegetation 
Figure 10 highlights the differences between the overall plant composition in both 
fields. Italian ryegrass covers a 68% in the rewilded field in contrast with farmed field 
with 14%. Farmed field has a 53% of unknown grass whilst in rewilded field is 
absent. Cocksfoot grass is observed with 18% and 12% respectively, whilst creeping 
buttercup covers an 8% in rewilded and 5% in farmed. White clover is only present in 
farmed field with 7%. Overall, farmed field has more plant species than rewilded 
field. However, vegetation structure is more varied in rewilded field (see Table 7 for 
visual characteristics of the fields).  
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Figure 10: Plant composition percentage comparison between rewilded and farmed field.  
 
 
Figure 11 shows a weak negative relationship between vegetation height and 
number of invertebrates in both fields. After carrying out a regression analysis the p-
value was higher than 0.05 therefore not significant, though in this study it is likely to 
find more invertebrates in shorter vegetation. The graph also shows the variation in 
sizes, the rewilded field has a wider range of heights compared to the farmed field 
which is more even and uniform.  
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Figure 11: Scatter plot showing the relationship between the average vegetation height and 
the number of invertebrates found in each trap. 

 
Table 7 and Figure 12 show a comparison between the visual characteristics of the 
rewilded and farmed field.  
 

Table 7: General characteristics and observations of each field.  
 

Visual Characteristics Rewilded Field Farmed Field 
Tussocks Many Few 
Field observations Patches of 1m nettles  

No cow dung present 
No patches of 1m nettles  
Cow dung present  

Vegetation height 15 to 100cm 5 to 30cm 
Luminosity Generally more shaded Generally more light 
Grass Dense and uneven Dense and even 
Fallen leaves Many Few 
Dead wood Yes No 
Grazed No Yes 
Slope Not very steep Steep 
Humidity Moist  Moist 
Neighbouring habitats Reedbed and river  Woodland and meadow 

 
 
The rewilded field observes a range of different vegetation height, there was short 
and long grass as well as tall plants such as sorrel, nettles and thistle. The field had 
many tussocks scattered around and was moist and more shaded. The farmed field 
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had shorter grass which was more even and uniform in height from being grazed, 
though the bottom of the field had slightly longer grass and there was a number of 
tussocks scattered around. The field was also moist and had more light. The 
surrounding habitats around the fields include hedgerows and reedbed in rewilded 
field and woodland and a meadow in the farmed field. 
 
 

Figure 12: Visual observation comparison of rewilded field (A) and farmed field (B) in 
photographs.  

 

Discussion 

Variations within rewilded field 
Results from the three areas investigated within rewilded field indicate that the area 
in group 1 showed to have a higher invertebrate abundance (n=205) and species 
richness (n=15) with a higher biodiversity index result (H=1.88). It was located 
approximately 10m away from hedgerow and trees and was near tall tussocks. Leaf 
litter was abundant, and area was mostly shaded. A study has shown that being 
close to field edges in agricultural land increases diversity and richness and is 
positively related to landscape complexity, stating that as complexity increases so 
does biodiversity, though some species are not affected (Evans et al, 2016). Another 
study showed that a higher number of invertebrate species favoured shaded areas 
than unshaded, particularly invertebrates associated with higher moist conditions as 
shaded areas tend to have greater soil moisture (Cauwer et al., 2006). Organic 
matter such as leaf litter tends to attract more decomposers such as springtails, 
woodlice, earthworms and beetles, this is the case for group 2 (Ruiz-Lupión et al, 
2021). However, group 2 had the least species richness compared to other groups. It 
was located closer to the middle of the field thus confirming the conclusion of the 
previously mentioned study of field edges. The rewilded field was mainly composed 
of decomposers and predators.  
 
In terms of plant composition, 9 different plant species were identified with the most 
dominant being Italian ryegrass which has been showed to benefit wildlife for its 
nutritive value as food source (Farm Wildlife, n. d.). Group 1 and 2 observed 
tussocks of cocksfoot grass as well which can provide shelter from predators and 
creates microhabitats, thus increasing invertebrate abundance (Woodland Trust, 

(A)  (B)  
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2022). However, group 3 was absent of cocksfoot grass and had a lower plant 
species diversity which could explain the lower number of invertebrates compared to 
the other areas. Studies have shown that plant diversity and richness affects and 
supports invertebrate diversity and populations (Ebeling et al., 2018). 

Variations within farmed field 
Results from the three areas investigated within farmed field indicate that the area in 
group 1 showed to have a higher invertebrate abundance (n=124) while group 3 had 
a higher species richness (n=13) with a higher biodiversity index result (H=2.12). 
Group 1 was located at the top of the slope and was around 10m away from a 
woodland area which provides shade and leaf litter. This could explain the higher 
abundance of invertebrates as they feed on organic matter. The area also had a high 
amount of cow dung which would have attracted decomposers like beetles and 
springtails providing suitable microhabitats to reproduce and feed on farmland 
(Geiger et al, 2010). Group 1 and 2 also have the presence of earthworms which 
indicate good soil quality as they stimulate organic matter decomposition enhancing 
soil fertility. Group 3 had a less dung and leaf litter present and was located in a 
steep area which could affect the number of invertebrates. Despite this, it had a 
higher biodiversity index which may be due to the high dominance of beetles in 
group 1 and 2 whilst invertebrates in group 3 were more evenly distributed. The 
farmed field was mainly composed of decomposers and predators, but it also had a 
number of herbivores.   
 
In terms of plant composition, 12 different plant species were identified with the most 
dominant being an unknown grass species. Groups 1 and 3 have the higher plant 
species and more distributed. However, group 3 does not correlate plant species 
richness with invertebrate abundance, but it does correlate with invertebrate 
diversity. Group 3 area also had more light which studies have shown that 
invertebrates preferred shaded areas which could explain the lower number of 
invertebrates (Cauwer et al., 2006). 

Comparison between fields 
The results indicate that rewilding has a positive effect on terrestrial invertebrate 
abundance (n=559), however there was little effect on species richness and groups 
such as springtails (Entomobryomorpha) and beetles (Coleoptera) were dominant 
species. Studies suggests that rewilding can enhance the biodiversity of agricultural 
landscape were previous farming practices led to a decline in invertebrate 
populations (Jepson, 2015). The Knepp State is an example of a successful 
rewilding project which has increase the abundance of insects and their habitats 
through the use of free roaming herds of grazing animals (Knepp, 2022). The 
rewilded field is lightly grazed by animals such as sheep and pigs, and studies 
suggest that animals can stimulate habitat complexity given their different grazing 
techniques and ability to disperse seeds and transfer nutrients, which can change 
the landscape causing a positive impact on biodiversity. By creating more natural 
habitats and mosaics of short and tall vegetation, rewilding can help support a wider 
range of species (van Klink and WallisDeVries, 2018; Rambo and Faeth, 1999). 
Natural revegetation increases organic matter content and water holding capacity 
which can lead to a higher density of decomposers such as springtails and woodlice 
(Arbelo et al, 2006). However, high densities of grazers and homogeneous 
vegetation can result in a decreased number of species. The intensity of disturbance 
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can lead to shorter grazing lawns which reduce the resources needed to support 
higher invertebrate populations, hence farmed field had lower invertebrate 
abundance (n=297) as it is systematically grazed by animals (van Klink et al, 2014). 
Studies show that trampling affects the distribution and population of arthropods and 
habitat suitability, though depends on disturbance intensity (Bonte and Maes, 2008). 
A study on grazing in grasslands have found that moderate grazing intensity 
positively affects species diversity in contrast with intensive grazing (Pulungan et al., 
2019).  
 
Nonetheless, in terms of species richness both fields had similar orders of species, 
18 in rewilded field and 17 in farmed field. Organic farms, like Sharpham Farm, tend 
to support higher number of species and abundance across most taxa compared to 
non-organic farms as they reduce insect mortality from direct exposure to pesticides 
using alternatives to manage pests (Fuller et al, 2005). Organic farming practices 
also contribute to soil biodiversity such as earthworms, beetles and springtails, which 
can improve soil health and nutrient cycling. They promote more natural habitats and 
heterogeneity which can provide higher food resources for invertebrates thus 
supporting its diversity (Bavec and Bavec, 2015). Plants also tend to benefit from 
organic farming as they are directly affected by pesticide or herbicide inputs hence 
without chemical exposure plant diversity can increase rapidly (Fuller et al, 2005). 
Furthermore, the surveyed fields were not a long distance away from each other thus 
movement between fields may occur and cause to have similar species richness. 
Studies show that habitat connectivity can lead to higher levels of biodiversity and 
abundance of species as well as conserving invertebrates (Diengdoh et al., 2023).  
 
The biodiversity index test had surprising results, showing that farmed field was 
slightly more biodiverse (H=1.87) than rewilded field (H=1.82). As mentioned before 
the Shannon-Wiener test not only considers the abundance and richness of species, 
but also the evenness of the data. As seen in Figure 7, the farmed field had a slightly 
higher distribution of species whilst the rewilded field had a large dominance of 
springtails which cause several groups of species to be lower than 1% (Figure 5) and 
consequently resulted in a higher biodiversity in farmed field even though rewilded 
field had higher abundance. Springtails are one of the most abundant invertebrates 
in the UK and can be found in almost any habitat. These tiny arthropods are often 
found in soil, organic debris, and areas of high moisture. They have a high 
reproduction rate hence populations can quickly increase in size, and they are also 
sensitive to disturbances (Frampton and Hopkin, 2001). Springtails are decomposers 
and play an important role in nutrient cycling and soil fertility, and they serve as food 
source for farmland predators such as beetles, predatory mites, and some spiders. 
They are an understudied taxa, though their functional role in decomposition 
processes and soil formation makes them important species for soil health (Chen et 
al., 2007). 
 
Beetles are one of the most diverse taxa of invertebrates and are one of the main 
studied groups due to their presence in most habitats, functional diversity and 
ecological roles, covering a variety of niches in trophic networks (Leote et al., 2022). 
Beetles have various functional roles in the ecosystem such as decomposers, 
predators and pollinators, which contribute to essential ecological processes. 
Therefore, they are key in farmland ecosystems working as pest control, pollination, 
nutrient recycling, and soil health (Jones et al., 2020). A study on beetles in 
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agricultural land show that organic farms have a higher beetle biomass and diversity 
compared to intensive farms, thus organic farming has positive effects on beetle 
communities (Hutton and Giller, 2003). Also, as the animals had recently grazed the 
farmed field, several cow dung was present on the field and given their role as 
decomposers, this could attract more beetles. These could explain the reason why 
beetles were as abundant in the farmed field as in the rewilded field. However, dung 
beetle species were not present in the traps.  
 
Is important to take into consideration the period between the implementation of 
restoration measures and the time taken for the land to establish new habitats which 
contribute to ecological processes. Rewilding projects may take longer to be fully 
realised into habitats of value and to support higher levels of biodiversity (Woodcock 
et al., 2012). The rewilding project at Sharpham Farm started in 2020 thus it had 
been almost 3 years into the project at the time of the survey. The results at this 
stage indicate a difference in abundance but similar richness and biodiversity. In 
another few years, where vegetation would be allowed to grow and develop further, 
a stronger relationship could have been identified with vegetation structure and its 
influence in invertebrate diversity. During the 5 days the traps were outside, enough 
data was collected to form a representative sample, however numbers may be 
associated with the time of the year. Coming to the end of autumn, invertebrate 
numbers are generally lower in comparison to summer months, particularly pollinator 
species, though ground beetles and springtails are still active during winter 
(Fitzgerald et al., 2021). Understanding different species behaviours and ecological 
characteristics can help indicate invertebrate population patterns and establishment 
in restoration projects within agricultural lands (Woodcock et al., 2012). 

Field characteristics and vegetation structure 
The results from plant composition indicate that the farmed field had more plants 
species (n=12) than rewilded field (n=8) (Figure 10). This is unexpected as studies 
show that vegetation complexity is higher in ungrazed grasslands (Kruess and 
Tscharntke, 2002; Manning et al., 2015). However, as previously mentioned, other 
several studies on grazing show that moderate intensive grazing enhances species 
diversity and richness in grasslands (Pulungan et al., 2019). The distribution of plant 
species was more even in farmed field whereas rewilded field had a high dominance 
of Italian ryegrass. Grazers can suppress dominant species which allows other less 
dominant species to coexist, thus balancing vegetation competitiveness (Pulungan et 
al., 2019). Over grazing can lead to bare land and decreased species diversity, 
though neither of the fields had bare soil showing and the grass was very dense. 
Sharpham Farm grazing regime rotates livestock within farmed fields, this allows 
plant growth and recolonization of invertebrates. Also, as organic farms don’t apply 
pesticides, it benefits plant species.  
  
Rewilded field had different vegetation sizes and many tussocks scattered around 
the field which can provide refuge for invertebrate species from predators and 
increase their abundance. Studies suggests that diverse vegetation structure 
supports more species and tall grassland can enhance diversity and abundance, 
though some species are characterised in short swards (Morris, 2000). The farmed 
field has shorter and even grass from grazing, though the presence of grazers can 
also modify vegetation and increase richness. The results from the average 
vegetation height and the number of invertebrates (Figure 11) show surprisingly that 
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in this study it was likely to find more invertebrates in shorter vegetation. A reason for 
this could be that some invertebrates are more active during sunlight hence they can 
be found in shorter vegetation (Campera et al., 2022). This could also be due to a 
pitfall trap limitation as denser and taller grass could impede movement thus 
invertebrates could have eluded the traps or went over it as there was a small gap 
between the ground and rain cover (Morris, 2000).  
 
It is important to take into consideration the surrounding habitats around the fields. 
The rewilded field was next to hedgerows and reedbeds and the farmed field was 
next to a woodland and a meadow. Studies have shown that interactions between 
habitats can influence diversity and species composition, and were diverse 
vegetation surrounds habitats, invertebrate richness increases (New, 1995). 

Limitations and further work 
Main limitations of this study include the time of the year. The ground invertebrate 
survey was carried out during the end of autumn thus invertebrates are not as active 
as in spring and summer months, therefore seasonal surveys would be more 
representative for future studies (Fitzgerald et al., 2021). Also, vegetation was not in 
bloom at the time of the study which rendered the identification of plants and grass 
difficult. Even though there was a lot of invertebrate data, the pitfall traps were only 
out for five days, and a longer deployment time would generate more data that is 
representative of each field. Moreover, cups with larger diameter or traps with baits 
can attract and capture more invertebrates, though for this study average size cups 
were used without baits thus considering these factors in a further study could 
increase capture efficiency (Kim et al., 2021).  
 
Due to time restraint and knowledge, the invertebrates were only taken to the 
taxonomic level of order, biodiversity results may change if they were identified to 
lower taxa such as genus or species level. Furthermore, a future study could use 
more different land use fields or compare the data to a more intensive farm. Limited 
literature of similar studies and lack of past and baseline surveys could limit scope of 
the study. The results represented in this study are a snapshot of the current state of 
Sharpham Farm and ideally regular monitoring of invertebrates should be carried out 
to assess shifts in species diversity and abundance over time as vegetation 
changes. 

Conclusion 
In conclusion, this study has shown that rewilding works as a tool for promoting 
invertebrate abundance in Sharpham Farm, though more time is needed to establish 
higher levels of biodiversity. The success of rewilding projects in restoring 
invertebrate biodiversity may depend on factors such as time scale of the project, 
surrounding landscape context and initial condition of the site (Torres et al, 2018). 
Rewilding has positive effects on invertebrate biodiversity by restoring habitats which 
will increase food resources, create niches and microhabitats, and reduce intensive 
grazing. Organic farms have showed to be beneficial at increasing invertebrate 
biodiversity and richness by reducing pesticide use and intensive continuous 
grazing, therefore measures should be aimed at increasing the size and extent of 
organic farming to restore biodiversity in agricultural land. Even though farmed fields 
have lower abundance, moderate grazing has a positive effect on invertebrate 
richness and biodiversity. Overall, long term regular monitoring of invertebrate 
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populations is needed to evaluate the success of rewilding for biodiversity. 
Monitoring of vegetation succession and structure changes over time can also help 
understand how invertebrate communities could be affected by ecological restoration 
approaches. Results of the study also emphasise the importance of effective 
approaches for the conservation and restoration of invertebrates. 

Acknowledgements 
Firstly, I would like to thank Angela Milne for all her help throughout this study and 
guidance as my dissertation advisor. I would also like to thank Jane Akerman for her 
help and support of invertebrate knowledge and classification. I would like to give 
thanks to Lower Sharpham Farm for letting me use their site for study and for the 
information they provided. Lastly, I am grateful for my family and friends for the help 
and motivational support throughout my dissertation.  

References 
Allan, E. O., Bossdorf, O., Dormann, C. F., et al. (2014) ‘Interannual variation in land-
use intensity enhances grassland multidiversity’, Proceedings of the National 
Academy of Sciences, USA, 111: 308– 313.  
 
Ambios (2022) ‘Rewilding at Sharpham’, Ambios Ltd. Available at: 
https://www.ambios.net/rewilding-at-sharpham/ 
 
Arbelo, C. D., Rodríguez-Rodríguez, A., Guerra, J. A., Mora, J. L., Notario, J. S. and 
Fuentes, F. (2006) ‘Soil degradation processes and plant colonization in abandoned 
terraced fields overlying pumice tuffs’. Land Degrad. Dev., 17: 571-588.  
 
Bavec, M. and Bavec, F. (2015) ‘Impact of Organic Farming on Biodiversity’, 
Biodiversity in Ecosystems. DOI: 10.5772/58974  
 
Bonte, D. and Maes, D. (2008) ‘Trampling affects the distribution of specialised 
coastal dune arthropods’, Basic and Applied Ecology, 9: 726-734.  
 
Borges, F. L., Oliveira, M. R., Almeida, T. C., Majer, J. D., and Garcia, L. C. (2021) 
‘Terrestrial invertebrates as bioindicators in restoration ecology: A global bibliometric 
survey’, Ecological Indicators, 125: 107458.  
 
Bouchard, R. W. (2004) ‘Guide to aquatic macroinvertebrates of the Upper Midwest’, 
Water Resources Center, University of Minnesota, St. Paul, MN, 208. 
 
Campera, M., Budiadi, B., Bušina, T. et al. (2022) ‘Abundance and richness of 
invertebrates in shade-grown versus sun-exposed coffee home gardens in 
indonesia’. Agroforest Syst, 96: 829–841.  
 
Catherine, C. (2010) ‘Invertebrates and Ecosystem Services: The Oil in the 
Ecological Machine’, In Practice, Bulletin of the Institute of Ecology and 
Environmental Management, 68. 
 
Cauwer, B., Reheul, D., Laethauwer, S., Nijs, I. and Milbau, A. (2006) ‘Effect of light 
and botanical species richness on insect diversity’, Agronomy for Sustainable 
Development, 26 (1) 35-43.  

https://www.ambios.net/rewilding-at-sharpham/


The Plymouth Student Scientist, 2023, 16, (2), 314-346 
 
 

341 
 
 

 
Chatterton, M. (2021) ‘The Countryside Stewardship scheme explained’, Agriculture, 
Duncan and Toplis. Available at: https://duncantoplis.co.uk/news/countryside-
stewardship-scheme/  
 
Chen, J., Ma, Z., Yan, H., and Zhang, F. (2007) ‘Roles of springtails in soil 
ecosystem’. Biodiv Sci, 15(2): 154-161. 
 
Collen, B., Böhm, M., Kemp, R. and Baillie, J.E.M (2012) ‘Spineless: status and 
trends of the world’s invertebrates’, Zoological Society of London, United Kingdom. 
 
Contos P., Wood J. L., Murphy N. P., and Gibb, H. (2021) ‘Rewilding with 
invertebrates and microbes to restore ecosystems: Present trends and future 
directions’, Ecol Evol, 11(12):7187-7200. doi: 10.1002/ece3.7597.  
 
Convention of Biological Diversity (2023) Kunming-Montreal Global Biodiversity 
Framework. Available at: https://www.cbd.int/gbf/  
 
Dicks, L. V., Ashpole, J.E., Dänhardt, J., James, K., Jönsson, A., Randall, N., 
Showler, D. A., Smith, R. K., Turpie, S., Williams, D. & Sutherland, W. J. (2013) 
‘Farmland Conservation: Evidence for the effects of interventions in northern and 
western Europe’, Exeter, Pelagic Publishing. 
 
Diengdoh, V. L, Ondei, S., Amin, R. J., Hunt, M., and Brook, B. M. (2023) 
‘Landscape functional connectivity for butterflies under different scenarios of land-
use, land-cover, and climate change in Australia’, Biological Conservation, 277, 
109825. 
 
Dirzo, R., Young, H. S., Galetti, M., Ceballos, G., Isaac, N. J. B., and Collen B. 
(2014) ‘Defaunation in the Anthropocene’, Science, 345: 401-406.   
 
Donlan, C. J., Berger, J., Bock, C. E., et al. (2006) ‘Pleistocene Rewilding: An 
Optimistic Agenda for Twenty-First Century Conservation’, The American Naturalist, 
The American Society of Naturalists, 168: 5.  
 
Doran, J. W., and Zeiss, M. R. (2000) ‘Soil Health and Sustainability: Managing the 
Biotic Component of Soil Quality’, Applied Soil Ecology 15: 3–11.  
 
Eisenhauer, N. and Hines, J. (2021) ‘Invertebrate biodiversity and conservation’, 
Current Biology, 31, R1214-R1218. https://doi.org/10.1016/j.cub.2021.06.058  
 
Eisenhauer, N., Bonn, A. and Guerra, C. A. (2019) ‘Recognizing the quiet extinction 
of invertebrates’, Nature Communications, 10: 50.  
 
Evans, T. R., Mahoney, M. J., Cashatt, E. D., Noordijk, J., De Snoo, G. and Musters, 
C. J. M. (2016) ‘The Impact of Landscape Complexity on Invertebrate Diversity in 
Edges and Fields in an Agricultural Area’, Insects, 7(1):7. 
https://doi.org/10.3390/insects7010007 
 

https://duncantoplis.co.uk/news/countryside-stewardship-scheme/
https://duncantoplis.co.uk/news/countryside-stewardship-scheme/
https://www.cbd.int/gbf/


The Plymouth Student Scientist, 2023, 16, (2), 314-346 
 
 

342 
 
 

Everatt, M.J., Bale, J.S., Convey, P., Worland, M.R., and Hayward, S.A.L. (2013) 
‘The effect of acclimation temperature on thermal activity thresholds in polar 
terrestrial invertebrates’, Journal of Insect Physiology, 59: 1057-1064. 
 
Farm Wildlife (n. d.) ‘Seeded Rye Grass’. Available at: https://farmwildlife.info/how-
to-do-it-5/seed-rich-habitats/livestock-seeded-rye-grass/   
 
Fischer, J. and Lindenmayer, D. B. (2007) ‘Landscape modification and habitat 
fragmentation: a synthesis’, Global Ecology and Biogeography, 16: 265-280.  
 
Fitzgerald, J. L., Stuble, K. L., Nichols, L. M., et al. (2021) ‘Abundance of spring- and 
winter-active arthropods declines with warming’, Ecosphere, 11: 4.  
 
Frampton, G. and Hopkin, S. (2001) ‘Springtails- in search of Britain’s most abundant 
insects’, British Wildlife, 402-410.  
 
Fuller, R. J., Norton, L. R., Feber, R.E, et al. (2005) ‘Benefits of organic farming to 
biodiversity vary among taxa’, Biology Letters, 1(4): 431–434.  
 
Geiger, F., van der Lubbe, S., Brunsting, A. and Snoo, G. R. (2010) ‘Insect 
abundance in cow dung pats of different farming systems’, Entomologische 
Berichten, 70 (4): 106-110.  
 
Gibb, T. J. and Oseto C. Y. (2006) ‘Arthropod Collection and Identification: 
Laboratory and Field Techniques’, Elsevier. 
 
Goulson, D. (2019) ‘The Insect Apocalypse, and Why it Matters’, Cell Press, 29,19.  
 
Griffiths, H. M., Ashton, L. A., Parr, C. L., and Eggleton, P. (2021) ‘The impact of 
invertebrate decomposers on plants and soil’, New Phytologist, 231: 2142-2149.  
 
Hallmann, C. A., Zeegers, T., van Klink, R., et al. (2019) ‘Declining abundance of 
beetles, moths and caddisflies in the Netherlands’, Insect Conservation and 
Diversity, 12: 127-139.  
 
Hegland, S. J., Nielsen, A., Lázaro, A., Bjerknes, A. L., and Totland, O. (2009) ‘How 
does climate warming affect plant-pollinator interactions?’, Ecological Letters, 12: 
184-195.  
 
Hutton, S. A. and Giller, P. S. (2003) ‘The effects of the intensification of agriculture 
on northern temperate dung beetle communities’, Journal of applied ecology, 40: 
994-1007.  
 
IUCN (2013) ‘Guidelines for Reintroductions and Other Conservation Translocations. 
Version 1.0’, Gland, Switzerland. Available at: 
https://portals.iucn.org/library/efiles/documents/2013-009.pdf   
 
Jepson, P. (2015) ‘A rewilding agenda for Europe: creating a network of 
experimental reserves’, Ecography, 39: 2.  
 

https://farmwildlife.info/how-to-do-it-5/seed-rich-habitats/livestock-seeded-rye-grass/
https://farmwildlife.info/how-to-do-it-5/seed-rich-habitats/livestock-seeded-rye-grass/
https://portals.iucn.org/library/efiles/documents/2013-009.pdf


The Plymouth Student Scientist, 2023, 16, (2), 314-346 
 
 

343 
 
 

Jones, M. S., Taylor, J. M. and Snyder, W. E. (2020) ‘An Introduction to Ground 
Beetles: Beneficial Predators on Your Farm’, eOrganic. Available at: 
https://eorganic.org/node/33936  
 
Juman, Z., Lamarche, R., Luciano A., and Pedro, P. (2017) ‘Preferred Soil 
Conditions of Invertebrates at Suny Purchase’, Purchase College Journal of Ecology 
1. 
 
Katumo, D. M., Liang, H., Ochola, A. C., Lv, M., Wang, Q. F., and Yang, C. F. (2022) 
‘Pollinator diversity benefits natural and agricultural ecosystems, environmental 
health, and human welfare’, Plant Diversity, 44: 429-435.  
 
Kim D., Cho, Y. B., Kim J. L., Hong E. J., Kim C., Cha J. Y., and Han, Y. J. (2021) 
‘Analysis of capture efficiency of pitfall traps for the National Ecosystem Survey of 
Korea’, Journal of Asia-Pacific Biodiversity, 14: 333-340.  
 
Kleijn, D. and Sutherland, W. (2003) ‘How effective are European Agri-environment 
schemes in conserving and promoting biodiversity?’, Journal of Applied Ecology, 40: 
947-969.  
 
Knepp (2022) ’Wildlife successes’, Knepp Castle Estate. Available at: 
https://knepp.co.uk/rewilding/wildlife-successes  
 
Kovalenko, K.E., Thomaz, S.M. and Warfe, D.M. (2012) ‘Habitat complexity: 
approaches and future directions’, Hydrobiologia, 685: 1–17.  
 
Kruess, A. and Tscharntke, T. (2002) ‘Contrasting responses of plant and insect 
diversity to variation in grazing intensity’, Biological Conservation, 106: 293-302.  
 
Lange, M., Ebeling, A., Voigt, W. et al. (2023) ‘Restoration of insect communities 
after land use change is shaped by plant diversity: a case study on carabid beetles 
(Carabidae)’, Sci Rep 13: 2140.  
 
Leote, P., Cajaiba, R. L., Moreira, H., Gabriel, R. and Santos, M. (2022) ‘The 
importance of invertebrates in assessing the ecological impacts of hiking trails: A 
review of its role as indicators and recommendations for future research’, Ecological 
Indicators, 137: 108741.  
 
Lorimer, J., Sandom, C., Jepson, P., Doughty, C.E., Barua, M., and Kirby, K.J. 
(2015) ‘Rewilding: science, practice, and politics’. Annual Review of Environment 
and Resources, 40: 39–62.   
 
Manning, P., Gossner, M.M., Bossdorf, O., Allan, E., et al. (2015) ‘Grassland 
management intensification weakens the associations among the diversities of 
multiple plant and animal taxa’, Ecology, Ecological Society of America, 96 (6), 1492-
1501.  
 
McMullen, M. A. (2020) ‘Wild Sharpham - Rewilding Traineeships with Ambios (Ext)’, 
“Video”. Available at: https://www.youtube.com/watch?v=BEr2036MXio&t=29s   
 

https://eorganic.org/node/33936
https://knepp.co.uk/rewilding/wildlife-successes
https://www.youtube.com/watch?v=BEr2036MXio&t=29s


The Plymouth Student Scientist, 2023, 16, (2), 314-346 
 
 

344 
 
 

Morris, M. G. (2000) ‘The effects of structure and its dynamics on the ecology and 
conservation of arthropods in British grasslands’. Biological Conservation, 95, 2: 
129-142.  
 
Musolin, D. (2007) ‘Insects in a warmer world: ecological, physiological and life-
history responses of true bugs (Heteroptera) to climate change’, Global Change 
Biology, 13: 1565-1585.  
 
Natural England (2017) Evidence on Countryside Stewardship scheme-CSS0001. 
Available at: https://committees.parliament.uk/writtenevidence/79005/pdf/  
 
New, T. R. (1995) ‘An Introduction to Invertebrate Conservation Biology’, Oxford 
Science Publications, Oxford University Press, New York. 
 
Nogués-Bravo, D., Simberloff, D., Rahbek, C., and Sanders, N.J. (2016) ‘Rewilding 
is the new Pandora’s box in conservation’, Current Biology, 26, R87–R91.  
 
Nolan, K. A., and Callahan, J. E. (2006) ‘Beachcomber biology: The Shannon-
Weiner Species Diversity Index’, Tested Studies for Laboratory Teaching, 27: 334-
338. 
 
Noriega, J. A., Hortal, J., Azcarate, F. M., et al. (2017) ‘Research trends in 
ecosystem services provided by insects’, Basic and Applied Ecology, Elsevier.  
 
Overton, M. (2022) ‘Passive Rewilding: A case for more trees on peat and fewer 
species reintroductions’, ECOS, British Association of Nature Conservationists, 43 
(2).  
 
Pettorelli, N., Durant, S. M. and Toit, J. T. (2019) ‘Rewilding’, British Ecological 
Society, Cambridge University Press.  
 
Prather, C. M., Pelini, S. L., Laws, A., et al. (2012) ‘Invertebrates, ecosystem 
services and climate change’, Biological Reviews, 82: 327-348.  
 
Proença, V., Martin, L. J., Pereira, H. M., et al. (2017) ‘Global biodiversity monitoring: 
From data sources to Essential Biodiversity Variables’, Biological Conservation, 213: 
256-263.  
 
Pulungan, M. A., Suzuki, S., Gavina, M. K., et al. (2019) ‘Grazing enhances species 
diversity in grassland communities’, Scientific Reports, 9: 11201.  
 
Rambo, J. L. and Faeth, S. H. (1999) ‘Effect of Vertebrate Grazing on Plant and 
Insect Community Structure, Conservation Biology, 13: 1047–1054. 
 
Ricketts, T. H., Regetz, J., Steffan-Dewenter, I., et al. (2008) ‘Landscape effects on 
crop pollination services: are there general patterns?’, Ecology Letters, 11: 499-515.  
 
Ruiz-Lupión, D., Gavín-Centol, M. and Moya-Laraño, J. (2021) ‘Studying the Activity 
of Leaf-Litter Fauna: A Small World to Discover’, Frontiers Young Minds, 9:552700.  
 

https://committees.parliament.uk/writtenevidence/79005/pdf/


The Plymouth Student Scientist, 2023, 16, (2), 314-346 
 
 

345 
 
 

Salvador, R. B., Tomotani, B. M., O’Donnell, K. L., Cavallari, D. C., Tomotani, J.V., 
Salmon, R. A., and Kasper, J. (2021) ‘Invertebrates in Science Communication: 
Confronting Scientists’ Practices and the Public’s Expectations’, Front. Environ. Sci., 
9:606416. 
 
Schuldt, A. and Assmann T. (2010) ‘Invertebrate diversity and national responsibility 
for species conservation across Europe – A multi-taxon approach’, Biological 
Conservation, 143: 2747-2756.  
 
Serrano, N. (2022) ‘Invertebrate Animals With An Exoskeleton And Paired Jointed 
Appendages’, International Journal of Pure and Applied Zoology, 10: 110.  
 
Sharpham Trust (2023) Lower Sharpham Farm. Available at: 
https://www.sharphamtrust.org/outdoors/lower-sharpham-barton-farm  
 
Silva, J. P., Toland, J., Jones, W., Eldridge, J., Thorpe, E., O’Hara, E., and 
Thévignot, C. (2012) ‘Life and invertebrate conservation’, LIFE nature, European 
Commission. doi:10.2779/27353  
 
Stork, N. E. (2017) ‘How Many Species of Insects and Other Terrestrial Arthropods 
Are There on Earth?’, Annu Rev Entomol, 7: 31-45.  
 
Svenning, J. C., Pedersen, P.B.M., Donlan, C.J., et al. (2016) ‘Science for a wilder 
Anthropocene: synthesis and future directions for trophic rewilding research’. 
Proceedings of the National Academy of Sciences of the United States of America, 
113: 898–906.  
 
Tews, J., Brose, U., Grimm, V., Tielbörger, K., Wichmann, M. C., Schwager, M., and 
Jeltsch F. (2004) ‘Animal species diversity driven by habitat heterogeneity/diversity: 
the importance of keystone structures’, Journal of Biogeography, 31: 79-92.  
 
Thakur, M. P., Bakker, E. S., Veen, G.F. and Harvey J. A. (2020) ‘Climate Extremes, 
Rewilding, and the Role of Microhabitats’, One Earth 2, Elsevier, 506-509.  
 
Torres, A., Fernández, N., Zu, E. S., Helmer, W., et al. (2018) ‘Measuring rewilding 
progress’. Phil. Trans. R. Soc., 373: 1761.  
 
UK Parliament (2020) ‘UK Insect Decline and Extinctions’, POSTnote 619. Available 
at: https://researchbriefings.files.parliament.uk/documents/POST-PN-0619/POST-
PN-0619.pdf   
 
van Klink, R. and WallisDeVries, M. F. (2018) ‘Risks and opportunities of trophic 
rewilding for arthropod communities’, Phil. Trans. The Royal Society, 373, 1761.  
 
van Klink, R., van der Plas, F., van Noordwijk, C. G. E., WallisDeVries, M. F., and 
Olff, H. (2014) ‘Effects of large herbivores on grassland arthropod diversity’, 
Biological Reviews, 90: 347-366.  
 

https://www.sharphamtrust.org/outdoors/lower-sharpham-barton-farm
https://researchbriefings.files.parliament.uk/documents/POST-PN-0619/POST-PN-0619.pdf
https://researchbriefings.files.parliament.uk/documents/POST-PN-0619/POST-PN-0619.pdf


The Plymouth Student Scientist, 2023, 16, (2), 314-346 
 
 

346 
 
 

Velasco-Charpentier, C., Pizarro-Mora, F., Navarro, N. P., and Valdivia N. (2021) 
‘Disentangling the links between habitat complexity and biodiversity in a kelp-
dominated subantarctic community’, Ecology and Evolution, 11(3): 1214-1224.  
 
Wheater, C. P. and Cook P. A. (2003) ‘Studying invertebrates’, Naturalists 
Handbooks 28, The Richmond Publishing Co. 
 
Williams, C. D., Mc Donnell, R. J., Moran, J., and Gormally, M. (2022) ‘Editorial: 
Conservation of invertebrates in agricultural landscapes.’ Front. Ecol. Evol., 10: 
1115196.  
 
Woodcock, B.A., Bullock, J.M., Mortimer, S.R., and Pywell, R.F. (2012) ‘Limiting 
factors in the restoration of UK grassland beetle assemblages’, Biological 
Conservation, 146: 136-143.  
 
Woodland Trust (2022) ‘Cocksfoot Grass (Dactylis glomerata)’, The Woodland Trust. 
Available at: https://www.woodlandtrust.org.uk/trees-woods-and-
wildlife/plants/grasses-and-sedges/cocksfoot-grass/  
 
Appendices are provided separately as supplementary files (see additional 
downloads for this article). 

https://www.woodlandtrust.org.uk/trees-woods-and-wildlife/plants/grasses-and-sedges/cocksfoot-grass/
https://www.woodlandtrust.org.uk/trees-woods-and-wildlife/plants/grasses-and-sedges/cocksfoot-grass/

