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Introduction

There is no doubt that we are currently facing an ecological crisis. Ecological crises are defined when changes in the environment destabilise species and populations, threatening their survival. It has been recognised that the earth has undergone numerous mass extinctions commonly described as the "Big Five" [START_REF] Raup | Mass extinctions in the marine fossil record[END_REF], in reference to the five biological crises that occurred in the course of different times, resulting in a transition from one geological period, or era, to another such as the beginning and end of the Mesozoic era. Although these crises have been driven by natural disasters and events, a sixth crisis is emerging as a result of human activities [START_REF] Cowie | The Sixth Mass Extinction: fact, fiction or speculation?[END_REF]. Human manoeuvres have slowly reduced biodiversity in several ecosystems as a result of landscapes changes led by activities such as agriculture [START_REF] Slingenberg | Study on understanding the causes of biodiversity loss and the policy assessment framework[END_REF].

Agriculture has changed the face of ecosystems, and so, for thousands of years. It has been and still is, a way to produce food and resources but at the expense of natural systems such as forests. The emergence of formerly poor countries comes with a massification of agriculture in these countries and thus an unprecedented deforestation. It is estimated that agricultural expansion is nowadays responsible for 88.1% of global deforestation (FAO, 2022). Even if Europe is currently less affected by this phenomenon (less than 40% of deforestation is linked to agriculture) (FAO, 2022), it remains a continent whose forests have suffered from the growth of agriculture. This is the case in Denmark where, in the early 19 th century, only 4% of the country total land surface was covered by forests [START_REF] Mather | From resource crisis to sustainability: the forest transition in Denmark[END_REF].

It has been widely demonstrated that forests act as a major contributor to many ecosystem services [START_REF] Brockerhoff | Forest biodiversity, ecosystem functioning and the provision of ecosystem services[END_REF]. Indeed, forests are mandatory in many ways, from providing clean water, reducing risks and damage from natural catastrophes, being source of renewable energy and materials, to being useful in absorbing atmospheric carbon and much more1 [START_REF] Jenkins | Background Analytical Study 1: Forest Ecosystem Services. Global Forests Goals; United Nations Forum on Forests[END_REF][START_REF] Thompson | Forest Biodiversity and the Delivery of Ecosystem Goods and Services: Translating Science into Policy[END_REF]. There is a strong and growing body of research that suggests that these ecosystem services come from and are related to the huge biological diversity (from trees, plants and animals to microorganism's species richness) that forests support, claiming that any loss in biodiversity can lead to an alteration in ecosystem services [START_REF] Gamfeldt | Higher levels of multiple ecosystem services are found in forests with more tree species[END_REF][START_REF] García | Species richness matters for the quality of ecosystem services: a test using seed dispersal by frugivorous birds[END_REF][START_REF] Naeem | Declining biodiversity can alter the performance of ecosystems[END_REF][START_REF] Saccá | The effect of forest stand characteristics on spider diversity and species composition in deciduous-coniferous mixed forests[END_REF].

Therefore, there are many programs and initiatives are being implemented to restore and protect forest areas, and its biodiversity, all around the world. The Silva Nova project, coordinated by the Department of Geosciences and Natural Resource Management from the University of Copenhagen, is one of them, aiming to develop afforestation strategies for carbon sequestration and strategies that contribute to enhancing and maintaining biodiversity [START_REF] Gundersen | Silva Nova -Restoring soil biology and soil functions to gain multiple benefits in new forests[END_REF]. Thus, this is why the performance analysis of the different forests through the study of the biodiversity found in them is interesting in order to establish afforestation strategies. In fact, studying animal biodiversity, and more precisely arthropods diversity, can be very useful to assess the forests' health and how well the ecosystem functions [START_REF] Maleque | The use of arthropods as indicators of ecosystem integrity in forest management[END_REF]. Spiders stand out as a great indicator of the quality and vitality of forest habitats, being both predators and prey, while using all forest strata to survive as well as being very sensitive to any changes in the forest structure and species [START_REF] Oxbrough | Spiders in Forest Ecoystems[END_REF]. Therefore, more generally, the Arachnids, including Opiliones and Araneae, will be used to assess the biodiversity of different study sites and to better establish which afforestation methods would be most beneficial for species diversity, that is so important for both the services and quality of forest ecosystems.

2. The status of forest and their biodiversity.

The biodiversity decline: what's driving it?

As mentioned earlier the biodiversity crisis can no longer be ignored. Today many species are threatened, and some are disappearing more rapidly than anticipated [START_REF] Rockström | A safe operating space for humanity[END_REF][START_REF] Slingenberg | Study on understanding the causes of biodiversity loss and the policy assessment framework[END_REF]. Furthermore, this crisis is not, as it was in the past, of natural origin but is driven by human activities [START_REF] Cowie | The Sixth Mass Extinction: fact, fiction or speculation?[END_REF][START_REF] Dirzo | Global state of biodiversity and loss[END_REF]2003). These human activities exert enormous pressure on terrestrial ecosystems, while destabilising them, have caused and are still causing considerable damage to the planet's resources [START_REF] Rockström | A safe operating space for humanity[END_REF]. Nevertheless, the loss of biodiversity is considered to be the most serious irremediable result of human activities [START_REF] Dirzo | Global state of biodiversity and loss[END_REF]2003;Millennium Ecosystem Assessment, 2005). Indeed, [START_REF] Rockström | A safe operating space for humanity[END_REF], who introduced the concept of planetary limits, consider that human activities have considerably accelerated the process of species extinction. They explain that today the "rate of biodiversity loss" is more than 100 species per million species per year, whereas, before the industrial revolution, it used to be somewhere between 0.1 and 1; meaning that species are disappearing 100 to 1000 times faster than 300 years ago.

One of the main factors, if not the main one, responsible for this decline in biodiversity is the changes affecting the habitats that support a wide variety of species (Millennium Ecosystem Assessment, 2005). From fragmentation to degradation of land and habitats, human activities are the driving force behind these alterations [START_REF] Foley | Global consequences of land use[END_REF][START_REF] Newbold | Global effects of land use on local terrestrial biodiversity[END_REF]. Such activities alter natural habitats and soils, transforming them into sites for human use, and capable of offering a large range of resources and goods to mankind [START_REF] Foley | Global consequences of land use[END_REF]. Although humans benefit from these conversions, in terms of food, supplies, etc., they are made at the expense of many animal (and plant) species, themselves defining how the ecosystems operate [START_REF] Brockerhoff | Forest biodiversity, ecosystem functioning and the provision of ecosystem services[END_REF][START_REF] Thompson | Forest Biodiversity and the Delivery of Ecosystem Goods and Services: Translating Science into Policy[END_REF], which implies that losing one or more species in an ecosystem can either increase its vulnerability and/or reduce its productivity [START_REF] Brockerhoff | Forest biodiversity, ecosystem functioning and the provision of ecosystem services[END_REF]FAO, 2015;[START_REF] Foley | Global consequences of land use[END_REF]. This leads to an endless loop, a vicious circle in which the destruction of habitat leads to a reduction in species, which in return reduces the quality of ecosystems, thereby reducing the number of species, and so on.

The most common case of transformation led by human activities is the conversion of forests to agricultural land. Agriculture is the leading source of deforestation worldwide: nearly 90% of deforestation (88.1%) comes from the desire to convert natural areas into cropland or pasture (FAO, 2015). Given that the world's population will continue to grow, with all the needs that come with it, these pressures are likely to remain very high, along with the degradation and conversion of forests (FAO, 2015).

In any case, deforestation is a real problem for biodiversity, bearing in mind that the planet's woodlands are home to most animal species [START_REF] Brockerhoff | Forest biodiversity, ecosystem functioning and the provision of ecosystem services[END_REF][START_REF] Freedman | Benefits of Afforestation[END_REF][START_REF] Maleque | Arthropods as bioindicators of sustainable forest management, with a focus on plantation forests[END_REF]. We should also add that many animal species are forest-dependent and forest specialists [START_REF] Lindenmayer | Forest Wildlife Management and Conservation[END_REF], which reinforces the idea that the destruction of forested areas would contribute to the extinction of specialised species.

Denmark biodiversity and forests' history.

Following the global trend, Denmark is also subject to a biodiversity crisis and the degradation of natural areas such as forests [START_REF] Barfod | Genopretning af biodiversitet og økosystemer i Danmark: Ekspertudtalelse. Det danske IPBES-samarbejde[END_REF][START_REF] Ejrnaes | Danmarks biodiversitet 2020 -Tilstand og udvikling[END_REF]. According to the report published in 2020 by Barfod et al., from the IPBES, only 5% of habitats in Denmark were in a suitable condition. Moreover, a recent study by Ejrnaes et al., published in 2021, showed that, of 78 selected species, most of which were on the Red List, more than half of them (54%) showed a negative population trend, while only 10% of species were stable. Biodiversity has been in decline in Denmark for a long time, mainly due to human activities and their impact on natural areas [START_REF] Barfod | Genopretning af biodiversitet og økosystemer i Danmark: Ekspertudtalelse. Det danske IPBES-samarbejde[END_REF][START_REF] Ejrnaes | Notat til By og Landskabsstyrelsen med udkast til kapitel 1 til 4. landerapporten til CBDsekretariatet om tilstand, udvikling og trusler for Danmarks biodiversitet: Overview of Biodiversity Status, Trends and Threats in Denmark[END_REF][START_REF] Mather | From resource crisis to sustainability: the forest transition in Denmark[END_REF]. In fact, human pressures have always existed, to the point where they, especially agricultural pressures, led to the shrinking of the country's forest area to less than 5% of Denmark's total surface area in the early 1800s [START_REF] Mather | From resource crisis to sustainability: the forest transition in Denmark[END_REF]. Since then, many efforts have been made to conserve and restore Denmark's forests. Many regulations and laws have been introduced to allow the regeneration and expansion of Danish forests. One of these was the Danish Forest Act of 1805, which prevented the clearance of woods and forests on private land [START_REF] Mather | From resource crisis to sustainability: the forest transition in Denmark[END_REF]. This implies that since the beginning of the 19th century, the forest area in Denmark has continued to increase, rising from 200,000 ha in 1880 to more than 600,000 ha in 2018, resulting in forests currently covering more than 14% of Danish territory [START_REF] Nord-Larsen | Skovstatistik 2018: Forest statistics[END_REF]. Nevertheless, forests are in a minority in Denmark compared with agricultural land, which used to dominate and still does, covering almost two-thirds of the country [START_REF] Ejrnaes | Danmarks biodiversitet 2020 -Tilstand og udvikling[END_REF].

Increasing the number of forests is a positive development as the vast majority of terrestrial living species in Denmark are found in forest habitats. [START_REF] Dinesen | Synergy in conservation of biodiversity and climate change mitigation -Nordic peatlands and forests[END_REF] and [START_REF] Ejrnaes | Notat til By og Landskabsstyrelsen med udkast til kapitel 1 til 4. landerapporten til CBDsekretariatet om tilstand, udvikling og trusler for Danmarks biodiversitet: Overview of Biodiversity Status, Trends and Threats in Denmark[END_REF], explain to us that Denmark's forests are home to almost two-thirds of species, with many of them being threatened. Although the forest area is increasing, the forests being generated are still quite small, usually no bigger than a dozen hectares in size, and are intended for timber production [START_REF] Barfod | Genopretning af biodiversitet og økosystemer i Danmark: Ekspertudtalelse. Det danske IPBES-samarbejde[END_REF][START_REF] Dinesen | Synergy in conservation of biodiversity and climate change mitigation -Nordic peatlands and forests[END_REF][START_REF] Ejrnaes | Notat til By og Landskabsstyrelsen med udkast til kapitel 1 til 4. landerapporten til CBDsekretariatet om tilstand, udvikling og trusler for Danmarks biodiversitet: Overview of Biodiversity Status, Trends and Threats in Denmark[END_REF]. Most of the newer forests have been managed directly by man, so that monotonous plantations account for more than 80% of Denmark's forests (FOREST EUROPE et al., 2011).

In addition, these new forests have very little interconnectivity [START_REF] Barfod | Genopretning af biodiversitet og økosystemer i Danmark: Ekspertudtalelse. Det danske IPBES-samarbejde[END_REF]FOREST EUROPE et al., 2011), which is necessary for living species to meet their needs (reproduction, migration, feeding, etc.). Denmark suffers from a high level of fragmentation: natural areas are highly divided and there is little ecological continuity between them. Currently, connectivity between forests is mostly between 0 and 10% for a surface area of 625,000 ha (FOREST EUROPE et al., 2011). This value is very low compared with its Nordic neighbours, which are close to an average value ranging between 30 and 50% (FOREST EUROPE et al., 2011). Yet, it should be borne in mind that even small areas of forest, if properly managed as naturally as possible, can shelter a high diversity of species [START_REF] Dinesen | Synergy in conservation of biodiversity and climate change mitigation -Nordic peatlands and forests[END_REF].

Overall, Denmark has several laws and plans that aim to increase the country's forest cover. The Danish government is planning to increase the forest area by 25% over the next 80-100 years (FOREST EUROPE et al., 2011), while creating areas that will help to slow the decline in biodiversity and mitigate climate change [START_REF] Dinesen | Synergy in conservation of biodiversity and climate change mitigation -Nordic peatlands and forests[END_REF][START_REF] Pedersen | Drivers of tree colonization, species richness, and structural variation during the initial three decades of natural forest colonization in abandoned agricultural soils[END_REF], but also to increase the number of protected areas and forests, which are still far too rare in Denmark today [START_REF] Ejrnaes | Danmarks biodiversitet 2020 -Tilstand og udvikling[END_REF].

2.3 Afforestation: an approach to restore abandoned habitats.

As we've seen earlier, because of human activities, especially agricultural practices, lands have undergone transformations, in most cases from forested land to agricultural land, leading to soil alterations and the loss of habitats along with biodiversity [START_REF] Vacek | Forest biodiversity and production potential of post-mining landscape: opting for afforestation or leaving it to spontaneous development[END_REF].

Evidence indicates that a large proportion of agricultural land is subject to abandonment. According to a JRC report written by Perpiña et al. (2018), approximately 11% of agricultural land will be abandoned between 2015 and 2030. This abandonment could result from several factors, such as climatic conditions or unproductive soil, etc. (Perpiña et al., 2018). However, land abandonment can lead to benefits for humans. [START_REF] Benayas | Abandonment of agricultural land: an overview of drivers and consequences[END_REF] explain that land abandonment can be seen as an opportunity to restore ecosystems, with passive revegetation or more dynamic reforestation.

Therefore, today, it is necessary that we take the path of restoring forests on abandoned farmland, which is currently being implemented [START_REF] Chazdon | Beyond Deforestation: Restoring Forests and Ecosystem Services on Degraded Lands[END_REF]EU Commission, 2021). It is therefore recognised by many scientists that increasing the world's forest area is a necessity [START_REF] Freedman | Benefits of Afforestation[END_REF][START_REF] Kauppi | Managing existing forests can mitigate climate change[END_REF], as well as governmental and international institutions, including the European Union, which states in its recent EU Forest Strategy 2030 (EU Commission, 2021), that the creation of new forests is essential for the future and the well-being of future populations in Europe and around the world.

Forests are extremely important for our planet and for the many benefits they can provide. Indeed, forest ecosystems offer many virtues since they provide and concentrate a large proportion of the planet's ecosystem services, vital for mankind, [START_REF] Nichol | Evaluating Plantation Forest vs. Natural Forest Regeneration for Biodiversity Enhancement in Hong Kong[END_REF][START_REF] Brockerhoff | Forest biodiversity, ecosystem functioning and the provision of ecosystem services[END_REF] and biodiversity [START_REF] Lindenmayer | Forest Wildlife Management and Conservation[END_REF].

Establishing methods and measures for reforestation and afforestation of lands is therefore important in the fight against the biological and climate crisis that the Earth is facing (EU Commission 2020, 2021). Indeed, expanding forested areas would help to enhance and preserve biodiversity [START_REF] Bremer | Does plantation forestry restore biodiversity or create green deserts? A synthesis of the effects of land-use transitions on plant species richness[END_REF]FAO 2022), but also by increasing woodland cover, ecosystem services are likely to be both enhanced and improved [START_REF] Gamfeldt | Higher levels of multiple ecosystem services are found in forests with more tree species[END_REF], along with climate change mitigation and carbon sequestration [START_REF] Kauppi | Managing existing forests can mitigate climate change[END_REF]. All these increases and improvements are closely linked, especially since biodiversity and certain species play a major role in the provision of many ecosystem services [START_REF] Brockerhoff | Forest biodiversity, ecosystem functioning and the provision of ecosystem services[END_REF][START_REF] Thompson | Forest Biodiversity and the Delivery of Ecosystem Goods and Services: Translating Science into Policy[END_REF]. It is important to keep in mind that not only does species diversity improve the quality of ecosystem services, but also the functional (traits) diversity of these species living in the habitat [START_REF] Bongers | Functional diversity effects on productivity increase with age in a forest biodiversity experiment[END_REF][START_REF] Goswami | Functional diversity: an important measure of ecosystem functioning[END_REF]. Finally, one of the key points of future afforestation projects is therefore to allow an increase in biodiversity, and all the reactions that flow from that increase [START_REF] Bremer | Does plantation forestry restore biodiversity or create green deserts? A synthesis of the effects of land-use transitions on plant species richness[END_REF][START_REF] Lindenmayer | Forest Wildlife Management and Conservation[END_REF].

As explained by [START_REF] Lacombe | Afforestation by natural regeneration or by tree planting: examples of opposite hydrological impacts evidenced by long-term field monitoring in the humid tropics[END_REF], two afforestation methods are currently predominant for the establishment of new forests on abandoned land: tree planting and natural colonisation. These methods have their pros and cons and do not provide the same benefits; differences have been noted between the two approaches. Tree plantations are viewed favourably for everything related to carbon sequestration [START_REF] Nichol | Evaluating Plantation Forest vs. Natural Forest Regeneration for Biodiversity Enhancement in Hong Kong[END_REF][START_REF] Pedersen | Drivers of tree colonization, species richness, and structural variation during the initial three decades of natural forest colonization in abandoned agricultural soils[END_REF]. However, these plantations, which are carbon sinks, can be detrimental to other ecosystem services [START_REF] Nichol | Evaluating Plantation Forest vs. Natural Forest Regeneration for Biodiversity Enhancement in Hong Kong[END_REF]. These plantations, which are usually monocultures, are also more demanding in resources and costs [START_REF] Chazdon | Corrigendum: Fostering natural forest regeneration on former agricultural land through economic and policy interventions[END_REF], are considered to be very homogeneous and are therefore less resilient to sudden changes or diseases that could impact the entire plantation (EU Commission, 2021;[START_REF] Nichol | Evaluating Plantation Forest vs. Natural Forest Regeneration for Biodiversity Enhancement in Hong Kong[END_REF]. Therefore, plantations and their management have often been criticised in the past. Plantations are often used for timber cutting purposes and are managed by humans. This management leads to a simplification of the tree species growing [START_REF] Lindenmayer | Fauna conservation in Australian plantation forests -a review[END_REF]) and a simplification of the landscape, such as the removal of dead wood [START_REF] Verkerk | Assessing impacts of intensified biomass removal on deadwood in European forests[END_REF] which is important for many species that depend on it. Management practices can also reduce water quality and negatively impact aquatic ecosystems [START_REF] Shah | The effects of forest management on water quality[END_REF] and biodiversity. In any case, even if biodiversity in plantations is almost always greater than on abandoned land [START_REF] Brockerhoff | Plantation forests and biodiversity: oxymoron or opportunity?[END_REF], succeeding in creating plantation areas where biodiversity is greatly increased, and timber production is still high is difficult and requires many compromises [START_REF] Lindenmayer | Fauna conservation in Australian plantation forests -a review[END_REF].

Natural colonisation, on the other hand, results in a much more heterogeneous ecosystem, with a variety of plant species adapted to the local soil and climate, while increasing species richness and biodiversity [START_REF] Broughton | Slow development of woodland vegetation and bird communities during 33 years of passive rewilding in open farmland[END_REF][START_REF] Tews | Animal species diversity driven by habitat heterogeneity/diversity: the importance of keystone structures[END_REF]. This natural method is also more cost-effective [START_REF] Chazdon | Beyond Deforestation: Restoring Forests and Ecosystem Services on Degraded Lands[END_REF][START_REF] Pedersen | Drivers of tree colonization, species richness, and structural variation during the initial three decades of natural forest colonization in abandoned agricultural soils[END_REF], although many studies point out that the unpredictability and slowness of this afforestation method, due in some cases to natural successional processes being arrested, can be a hindrance to decision-makers and to the creation of new forests [START_REF] Broughton | Slow development of woodland vegetation and bird communities during 33 years of passive rewilding in open farmland[END_REF][START_REF] Pedersen | Drivers of tree colonization, species richness, and structural variation during the initial three decades of natural forest colonization in abandoned agricultural soils[END_REF][START_REF] Ruskule | Patterns of afforestation on abandoned agriculture land in Latvia[END_REF]. In their study, [START_REF] Vacek | Forest biodiversity and production potential of post-mining landscape: opting for afforestation or leaving it to spontaneous development[END_REF] found that plantations produced a higher volume and quality of wood than sites left to natural succession, but that the latter had a higher total species diversity compared to planted sites. It should nevertheless be recognised that these plantations and all afforestation projects are beneficial for biodiversity, especially when they are used to replace degraded land [START_REF] Bremer | Does plantation forestry restore biodiversity or create green deserts? A synthesis of the effects of land-use transitions on plant species richness[END_REF][START_REF] Freedman | Benefits of Afforestation[END_REF]. Overall, it appears that a combination of the two approaches, based on the planned afforestation location and soil, may be practical and more beneficial than using one or the other [START_REF] Pedersen | Drivers of tree colonization, species richness, and structural variation during the initial three decades of natural forest colonization in abandoned agricultural soils[END_REF][START_REF] Vacek | Forest biodiversity and production potential of post-mining landscape: opting for afforestation or leaving it to spontaneous development[END_REF].

In light of all the information given here, expanding forest cover in Denmark and worldwide is a priority for the relevant authorities and institutional and research bodies. However, it also emerges that the establishment of these new forest areas through afforestation should not be done in just any old way, since they must support significant biodiversity, which is essential for the production and provision of many ecosystem services that are so vital to human beings as well as to all other living species (oxygen production, water purification, pollination, etc.) [START_REF] Jenkins | Background Analytical Study 1: Forest Ecosystem Services. Global Forests Goals; United Nations Forum on Forests[END_REF]. Analysing the biodiversity of new forests resulting from afforestation would therefore seem to be a good way of assessing the different approaches and their associated benefits.

3. Assessing and understanding biodiversity and ecosystem trends through the use of bioindicators 3.1 Arthropods as indicators in forest ecosystem.

Bioindicators are recognised as very important and useful tools for understanding, monitoring, and managing ecosystems [START_REF] Noss | Indicators for Monitoring Biodiversity: A Hierarchical Approach[END_REF]. Using fauna as a biological indicator can be a very interesting approach. Indicator species and communities can be used to define the ecosystem's health and to describe how the environment is evolving and changing over time [START_REF] Holt | Bioindicators: Using Organisms to Measure Environmental Hothorn[END_REF][START_REF] Mcquatters-Gollop | From Science to Evidence -How Biodiversity Indicators Can Be Used for Effective Marine Conservation Policy and Management[END_REF]. [START_REF] Landres | Ecological Uses of Vertebrate Indicator Species: A Critique[END_REF] and [START_REF] Ferris | A review of potential biodiversity indicators for application in British forests[END_REF], explain that an indicator, through its characteristics (functional, physical, and even presence/absence of a species), as long as they are identifiable and measurable, allows us to characterise the ecological evolutions and trends that drive communities and the studied ecosystem, as well as to assess its quality. The analysis of changes in indicators populations should help to understand but also to illustrate and predict changes in other species' communities in the reference system [START_REF] Simberloff | Flagships, umbrellas, and keystones: Is single-species management passé in the landscape era?[END_REF]. In short, by determining the interactions between different variables, whether environmental or not, and our indicator species, it becomes possible to deduce and establish certain relationships between these variables and all the other species or the ecosystem, with the final objective being to carry out straightforward analyses and to perform environmental monitoring.

Although studies suggest using indicators to study the dynamics of an environment or ecosystem, to protect the species occurring in these areas through a form of ecosystem management, it remains mandatory to succeed in identifying these suitable indicators. [START_REF] Noss | Indicators for Monitoring Biodiversity: A Hierarchical Approach[END_REF] and [START_REF] Simberloff | Flagships, umbrellas, and keystones: Is single-species management passé in the landscape era?[END_REF] identify several categories of species whose monitoring and protection would be of genuine, and not irrelevant, interest in establishing management strategies for decision-makers. They identify the following categories: ecological indicators, vulnerable, umbrella, flagship, and keystone species, the last three being mentioned by both authors. Although the use of certain categories of indicator species seems more limited, like flagship and umbrella species [START_REF] Andelman | Umbrellas and flagships: Efficient conservation surrogates or expensive mistakes[END_REF], others, such as keystone species, seem to be more suitable. As an example, keystone species can be defined as species that have a massive impact on a large proportion of other species found in the ecosystem. For instance, [START_REF] Simberloff | Flagships, umbrellas, and keystones: Is single-species management passé in the landscape era?[END_REF] explains that keystone species can prevent a species from becoming too dominant in an environment, which would be detrimental to the survival of other species. He also points out that these species can also modify the environment to make it more welcoming to other species. In a sense, these species are very strongly linked to the rest of the organisms in the ecosystem, making their mere presence essential.

To summarise, for a family, group, or species to be a good bioindicator, it must meet certain criteria. We can define the following modified criteria, based on those set out by [START_REF] Noss | Indicators for Monitoring Biodiversity: A Hierarchical Approach[END_REF] and [START_REF] Ferris | A review of potential biodiversity indicators for application in British forests[END_REF]. A good bioindicator must be:

1-Composed of well-studied and well-known species regarding their behaviour, habits, ecology, geographical distribution, etc. 2-Diverse in terms of species and functionalities. 3-Easily sampled at low cost. 4-Fairly sensitive to changes in the natural environment and have a strong relationship with their habitat, and species within it. 5-Widely distributed in the ecosystem.

Arthropods are one group of species that meet all the criteria mentioned above, making them very good bioindicators. Indeed, the Arthropod phylum includes small species, with a variety of sizes, that are easy to study and sample, at an affordable cost, with a wide variety of species and individuals distributed over large geographical areas [START_REF] Maleque | The use of arthropods as indicators of ecosystem integrity in forest management[END_REF]. They also appear to be widely studied, as well as being species whose habitat-species relationships are also well documented, while at the same time being highly sensitive to environmental changes [START_REF] Kremen | Terrestrial arthropod assemblages, their use as indicators in conservation planning[END_REF][START_REF] Weaver | Indicator Species and Scale of Observation[END_REF].

Thus, successful indicators greatly interact with their surrounding environment and with the other species that constitute their habitat, whether from another kingdom and/or within the phylum itself, giving them a high functional utility in their environment [START_REF] Ferris | A review of potential biodiversity indicators for application in British forests[END_REF][START_REF] Maleque | The use of arthropods as indicators of ecosystem integrity in forest management[END_REF]. This applies to our terrestrial arthropods, which have strong interactions with their habitat, and especially in the forest ecosystem. Their study and monitoring would therefore be a good way of establishing new methods for managing these ecosystems and their biodiversity [START_REF] Maleque | The use of arthropods as indicators of ecosystem integrity in forest management[END_REF], which is what interests us here.

In fact, arthropods occupy a wide range of functions in forest ecosystems, ranging from detritivores and carnivores to pollinators and even parasites [START_REF] Miller | Insect natural history, multi-species interactions and biodiversity in ecosystems[END_REF][START_REF] Pearce | The use of ground beetles (Coleoptera: Carabidae) and spiders (Araneae) as bioindicators of sustainable forest management: A review[END_REF]. This wide spectrum means that, depending on the habitat and structure of the forest, arthropod biodiversity will vary. Several studies show the different links that the various invertebrate species have with their respective ecosystems. Indeed, arthropods are very sensitive to changes in the structure of the ecosystem they inhabit [START_REF] Maleque | Arthropods as bioindicators of sustainable forest management, with a focus on plantation forests[END_REF].

It has been observed that the most simplified artificial monospecific tree plantations often have a negative effect on biodiversity and contribute to a depletion of the number of arthropod species [START_REF] Damptey | Taxonomic and community composition of epigeal arthropods in monoculture and mixed tree species plantations in a deciduous forest of Ghana[END_REF][START_REF] Ishii | Exploring the Relationships Among Canopy Structure, Stand Productivity, and Biodiversity of Temperate Forest Ecosystems[END_REF][START_REF] Maleque | Arthropods as bioindicators of sustainable forest management, with a focus on plantation forests[END_REF]. On the contrary, a forest that is structurally more diverse and heterogeneous contributes to an increase in biodiversity [START_REF] Ishii | Exploring the Relationships Among Canopy Structure, Stand Productivity, and Biodiversity of Temperate Forest Ecosystems[END_REF]. Thus, the structure of new forests, resulting from afforestation, has a major influence on the biodiversity found within them [START_REF] Marquiss | AFFORNORD -'Summing up' of ecosystem biodiversity sessions. The effects of afforestation on ecosystem biodiversity[END_REF]. This is why, in relation to the different criteria mentioned above, arthropods constitute excellent indicators for analysing the biodiversity and quality of forest ecosystems, to promote solutions and plans to develop and improve both biodiversity and ecosystem functions in future forests made from afforestation programs.

Spiders and Harvestmen as biodiversity indicators for afforestation management purpose.

Using arthropods as indicators of biodiversity in forests, whether old-growth or younger, is a powerful way of understanding and assessing the different dynamics in terms of biodiversity in a forest. As we have already seen, the families of arthropods likely to be used as bioindicators must be diverse, functionally significant and interact with their environment in such a way that any change in the environment is transposed into the dynamics and distribution of the species [START_REF] Churchill | Spiders as ecological indicators: an overview for Australia[END_REF]. Consequently, one class of arthropods stands out from the others due to its high species diversity, but which also includes high inter-species diversity, together with high functional diversity. The Arachnid class seems to meet all the criteria for being an effective bioindicator. Arachnids, and more specifically spiders (Araneae) and harvestmen (Opiliones), are characterised by their huge diversity in terms of species: more than 45 000 different species of spiders2 and more than 6 500 species of harvestmen are known all over the world [START_REF] Kury | World Checklist of Opiliones species (Arachnida). Part 1: Laniatores -Travunioidea and Triaenonychoidea[END_REF]. These animals are also abundant in Denmark with more than 530 species of spiders 3 and more than 25 species of harvestmen 4 identified. Not only does species diversity have to be considered, but also the functional diversity of those arthropods and their strong link and interaction with their surrounding environment, whether abiotic or biotic.

From an ecological point of view, these are interesting species to study as they are predators, usually opportunistic and generalist predators, preying on all kinds of animal communities ranging from decomposers and defoliators to pollinators and parasites [START_REF] Churchill | Spiders as ecological indicators: an overview for Australia[END_REF][START_REF] Clarke | An Experimental Study of the Role of Spiders as Predators in a Forest Litter Community. Part 1[END_REF]Mihál & Černecká, 2017;[START_REF] Mihál | Epigeic harvestmen (Arachnida: Opiliones) of reforested Norway spruce forest stands in Slovakia: A case study[END_REF][START_REF] Pearce | The use of ground beetles (Coleoptera: Carabidae) and spiders (Araneae) as bioindicators of sustainable forest management: A review[END_REF].

On a more general level, predatory species play a major role in the structure of ecosystems, in their services and in their biodiversity [START_REF] Bruno | Cascading effects of predator richness[END_REF]. In this way, by 'attacking' all these different species that occupy various roles in the ecosystem, Arachnids can regulate the populations and dominance of other animal species, especially other Arthropod species [START_REF] Mason | Patterns of Spider (Araneae) Abundance During an Outbreak of Western Spruce Budworm (Lepidoptera: Tortricidae)[END_REF][START_REF] Prieto-Benítez | Effects of land management on the abundance and richness of spiders (Araneae): A meta-analysis[END_REF][START_REF] Riechert | The Potential of Spiders to Exhibit Stable Equilibrium Point Control of Prey: Tests of Two Criteria[END_REF]. As well as being predators, both spiders and harvestmen also constitute a source of food for other larger animals such as mammals, birds, and reptiles by being their prey [START_REF] Pearce | The use of ground beetles (Coleoptera: Carabidae) and spiders (Araneae) as bioindicators of sustainable forest management: A review[END_REF]. Given their significant biomass in an ecosystem, Araneae and Opiliones are therefore very important in trophic chains (as prey and, especially, as predators) which have a strong impact on the dynamics of different animal communities and consequently on the dynamics of the ecosystem [START_REF] Dennis | The response of spider (Araneae) assemblages to structural heterogeneity and prey abundance in sub-montane vegetation modified by conservation grazing[END_REF][START_REF] Oxbrough | Spiders in Forest Ecoystems[END_REF][START_REF] Pearce | The use of ground beetles (Coleoptera: Carabidae) and spiders (Araneae) as bioindicators of sustainable forest management: A review[END_REF]Samu et al., 2014).

In addition to being species with a very special place in the food web, spiders and harvestmen have a close relationship with the structure of their habitat, vegetation, and plant structure [START_REF] Vasconcellos-Neto | Spider-Plant Interactions: An Ecological Approach[END_REF], canopy cover (Černecká et al., 2017), etc., and can respond differently to many sudden changes in the ecosystem [START_REF] Maleque | Arthropods as bioindicators of sustainable forest management, with a focus on plantation forests[END_REF][START_REF] Mason | Patterns of Spider (Araneae) Abundance During an Outbreak of Western Spruce Budworm (Lepidoptera: Tortricidae)[END_REF]. Spiders and Opiliones are also sensitive to environmental variations and the quality of their habitat, leading to an increased or depleted diversity of spiders and/or harvestmen based on their ecosystem architecture [START_REF] Bragagnolo | Harvestmen in an Atlantic forest fragmented landscape: Evaluating assemblage response to habitat quality and quantity[END_REF][START_REF] Churchill | Spiders as ecological indicators: an overview for Australia[END_REF][START_REF] Mason | Patterns of Spider (Araneae) Abundance During an Outbreak of Western Spruce Budworm (Lepidoptera: Tortricidae)[END_REF][START_REF] Prieto-Benítez | Effects of land management on the abundance and richness of spiders (Araneae): A meta-analysis[END_REF].

Among Arachnids, even the different families and species of spiders and harvestmen do not respond in the same way to the structure of their habitat. Some species are more generalists and can adapt to a wide range of habitats while other species are more specialists in certain types of habitats (open habitats, with a variety of plant species, or the contrary) [START_REF] Maleque | Arthropods as bioindicators of sustainable forest management, with a focus on plantation forests[END_REF]Mihál & Černecká, 2017;[START_REF] Pajunen | Ground-dwelling spiders (Arachnida, Araneae) in fragmented old forests and surrounding managed forests in southern Finland[END_REF]. In this way, diversity between the families is also a valuable tool for biodiversity and ecosystem analysis.

It is generally acknowledged that there is a correlation between the heterogeneity and complexity of a habitat and the diversity of animal species [START_REF] Tews | Animal species diversity driven by habitat heterogeneity/diversity: the importance of keystone structures[END_REF]. This applies to our Arachnids, which show a positive response to structural heterogeneity of the habitat [START_REF] Mihál | Epigeic harvestmen (Arachnida: Opiliones) of reforested Norway spruce forest stands in Slovakia: A case study[END_REF][START_REF] Prieto-Benítez | Effects of land management on the abundance and richness of spiders (Araneae): A meta-analysis[END_REF]. Because they respond differently depending on the structure or properties of the habitat, spiders and harvestmen are valuable indicators for understanding and identifying the routes, procedures and methods that should be followed to establish and maintain ecosystems and forests that are as sustainable as possible [START_REF] Churchill | Spiders as ecological indicators: an overview for Australia[END_REF][START_REF] Komposch | Spinnentiere und Insekten -Artendiversität, Lebensräume und Bedeutung[END_REF], as cited in Mihál & Jarčuška, 2022;[START_REF] Prieto-Benítez | Effects of land management on the abundance and richness of spiders (Araneae): A meta-analysis[END_REF].

Project objectives, and hypotheses.

The literature review helped us to understand that, considering the current biodiversity crisis and the state of both Danish and global forests, which is far from ideal, it is important to find solutions that would enable the establishment of natural areas and forests where biodiversity would be strengthened, resulting in a greater provision of ecosystem services of higher quality.

The study presented in this report is part of the Silva Nova project that aspires to "restore soil biology and soil functions to gain multiple benefits in new forests "5 . The project is divided into 4 work packages that aim to address this issue to create new forests that are more resilient and provide more high-quality ecosystem services while enhancing biodiversity. Our present study focuses on the first work package, which includes an evaluation of the temporal and spatial responses of fauna to afforestation on former agricultural land [START_REF] Gundersen | Silva Nova -Restoring soil biology and soil functions to gain multiple benefits in new forests[END_REF].

To study forest biodiversity, it is essential to use suitable indicators, of which arthropods are good ones. More precisely, given that arachnids are very sensitive to changes in their habitat, as well as being diverse and having different behaviours, they rise as pretty good indicators for biodiversity in forested lands. Thus, our study will focus on the diversity of Spiders and Opiliones in various afforestation sites established on abandoned fields, whether they have been colonised naturally or originate from plantations. These sites and their structure will be compared to understand the pros and cons of each method and to determine if there were a more efficient afforestation method, which would significantly improve, or maintain, biodiversity, that is currently declining. Biodiversity on both types of afforestation sites will also be compared with agricultural and old-growth forest areas, which will serve as temporal references for biodiversity. The work conducted in this report will enable us to assess the dynamics of arachnid populations, using databases from previous studies and collections, to answer the following problem:

How do the different afforestation methods, such as conventional tree planting or the more unusual natural colonisation, influence, through their characteristics, the biodiversity and distribution of spider and harvestman species in Denmark's natural areas?

This statistical study uses structural data collected from the afforestation sites in 2022 and a database of the different species identified on these sites created using pitfall traps and DNA metabarcoding. Therefore, based on our literature findings and the data at our disposal, we defined the following hypotheses on which our study is built: i.

Because spiders and harvestmen show a positive response to habitat heterogeneity, it is expected that Natural Colonisation sites will hold more species diversity than long-continuity forests, beech plantations and agricultural lands, due to the diversity and heterogeneity in structure and plants of these natural colonised sites. On the other hand, it is expected that newer beech forests will hold less biodiversity, given that they are homogeneous forests.

ii.

Since old and new beech forests are structurally similar, with the same tree species (Beech), it is anticipated that community composition will be similar between long-continuity forests and beech plantations. We also expect that agricultural lands will hold totally different species from plantations and forests as it is an environmental site where no trees are found and where human influence is very much present.

iii.

Since arachnids are functionally diverse, with different habits and behaviours, it is also expected that we will not find the same type of species in each afforestation site: forest specialists will be concentrated in plantations while species preferring open habitats will be found in naturally colonised sites. We also expect that natural colonisation sites, where species richness is expected to be higher and where the habitat structure is more heterogeneous, will, likewise, have a higher diversity in species types, traits, and habits, and, overall, a higher functional diversity.

iv.

Overall, land use types will have a significant and different influence on the distribution and diversity of species based on their biotic and abiotic structure, location, ...

Materials & Methods

Study sites

In order to study the effects of afforestation on spider and harvestman communities, 10 localities distributed throughout Denmark were selected. These ten localities were each composed of 4 land use types, each land use type on a locality representing a site. We have therefore in total 40 sites, 10 per land use type. The 4 land uses studied in this thesis are a natural colonisation, a beech plantation, an agricultural and an old-growth forest site. The two land use types that we compare here to assess the effects of the different afforestation methods are the natural colonisation and the plantation sites. The other two, agricultural and old-growth forest sites, serve as a reference: one that is heavily managed by mankind but has not yet been afforested, and another that has been planted in the past but is no longer managed by humans. The agricultural sites were cultivated at the time the samples were collected. Overall, each land use type in every location was fairly close to each other in order to avoid any variation due to the distance between each site (see Figure 1). Generally speaking, the natural colonisation and plantation sites were all around the same age per locality. Most of these sites were planted and/or left to natural colonisation 20 years ago on average (some sites being 8 years old for the youngest and 29 years old for the oldest). The planted and naturally colonised sites, actually having a fairly close age, make it possible to avoid a certain variability in species composition according to age. In addition, the spider and harvestman communities were presumably able to establish themselves in these different sites because neither of the sites were too young. As explained earlier, the old-growth forests serve as control sites as they are made up of the same species of trees as the new plantations and were established more than a hundred years ago, some established between 1820 and 1900, which coincides with the start of the increase in forest area in Denmark [START_REF] Mather | From resource crisis to sustainability: the forest transition in Denmark[END_REF]. There are also some younger forests among the old growth forest, the "youngest" being at least 78 years old. These ancient forests can therefore be used to analyse and predict possible outcomes for our arachnid community's composition in the newer plantation sites, which can be seen as the transition site between agricultural land and old-growth forest.

Sampling arthropods individuals with pitfall traps

To study the diversity of spider and harvestman species, numerous individuals of surface arthropods were collected by using pitfall traps on the study sites and different land use types. Each trap was placed on the site and collected a week later. These traps were placed in 3 plots on each land use type site. This resulted in 30 samples per land use type, which resulted in the collection of 120 samples for the 120 plots.

The pitfalls used are similar to those shown in Figure 2. They were set at ground level and 7.8 centimetres deep. To prevent water overflow during rainy periods, a roof was placed just above the trap, which would result in the loss of any individuals that might have been trapped inside. A propylene glycol solution was applied to the bottom of the trap to kill and preserve any arthropods that might be trapped in it. The trap surroundings were cleared to ensure that there were no remaining barriers that could prevent individuals from falling into the trap. Following collection, the individual specimens were placed in tubes containing 96% ethanol and then stored in a freezer at -20°C to conserve them for further studies. 7.8 cm Roof 5.3 Metabarcoding, sequencing and species identification

After collecting the various arthropods, including the arachnids, from the pitfall traps, work was done to specifically identify the different individuals that had been collected: a metabarcoding of the COI gene was performed. Both this work and the collections were made before the start of the work presented in this report. We will nevertheless briefly summarise the method used to obtain a precise identification of the different species present. The samples collected and the arthropods were air-dried, transformed into a fine powder, and then purified to extract their DNA. A two-step method was used to amplify the DNA. Two PCR amplification steps were performed, the first amplifying the targeted COI region.

Once the samples and PCR results were obtained, they were cleaned and sent for sequencing to Macrogen Europe in the Netherlands.

Once the results were back, they were analysed using the QIIME2 platform to generate OTUs from the amplicons. Species were then identified using the BOLD database, in which taxonomic units were identified according to certain similarity thresholds.

The species identification method briefly summarised can be found in Figure 3. 

Environmental variables gathering

Although our study focuses on the comparison of two afforestation methods, i.e., natural colonisation and beech plantations, for greater precision, environmental data on the study sites were collected. These data produced and/or collected by the Silva Nova team, prior to this study, will be useful for understanding whether any biotic or abiotic characteristics of the different sites would influence the distribution of the spider and harvestman communities. The description and methods used, by the research group, to obtain these data are given below.

Structural variables

The structural data were collected by a research group from the Department of Geosciences and Natural Resource Management and the method is described as follows. The measurement of the different structural variables of the sites was performed and extracted from LiDAR analysis. Those data were obtained from a LiDAR analysis carried out by the Danish Agency for Data Supply and Efficiency in 2020-2021. LiDAR data were then analysed using the lidR package available on R [START_REF] Roussel | lidR: An R package for analysis of Airborne Laser Scanning (ALS) data[END_REF][START_REF] Roussel | Airborne LiDAR Data Manipulation and Visualization for Forestry Applications[END_REF]. Some LiDAR data were of interest to us, in particular canopy cover, which was described as "proportion of first returns above 1.15 m in height divided by the total number of first returns". Other data, such as the rumple index, were interesting but were not studied in more detail, mainly due to a lack of statistical results.

Vegetation height

The vegetation height was measured at five different points on the different plots on the various sites and each plot's height was calculated as the mean of the five measurements. The vegetation height was measured using a graduated board that was placed perpendicular to the ground and was recorded when it covered at least 50% of the gradation. If 50% of the bottom of the board was visible, then the height was set to zero. This procedure was developed by Fredshavn et al. of the NOVANA programme (2022).

Soil Moisture

Soil moisture was measured, like vegetation height, at five points on the different plots of the sites: one point that served as the centre and four others 5 m away from this centre towards the cardinal direction.

The soil moisture of the various plots was calculated as the average of these five measurements. The measurements were collected using a Theta ML3 Kit.

Flora Richness

Other researchers identified different plant species on the different sites. Flora richness was collected from a dataset where the plants were assigned a value similar to a surface area/density measurement. We simply transformed these data into presence / absence of floral species.

Statistical analysis

All the statistical analyses and results of this project were carried out using the R programming language (R Core Team, 2022), version 4.2.1, and the RStudio software (RStudio Team, 2022), version 2022.7.2.576.

In most, if not all, of the analyses presented in the rest of this section, pairwise mean comparisons of land use types were carried out to see if habitats significantly differed according to certain variables. Analysis of Variance (ANOVA) and post-hoc tests such as Tukey's are generally used in these situations, but require data to follow a normal distribution, which is rarely the case with biological or environmental data. We have therefore opted to create models based on our values, on which these analyses and comparisons of means will be performed. When performing the significance tests, it is assumed, in this report, that the significance threshold corresponds to a p-value of less than 0.05.

Furthermore, in order to visualise a relationship between some variables, correlation charts were created using the 'chart.Correlation' function in the 'PerformanceAnalytics' package (Peterson & Carl, 2020). Some of these charts can be found in the Appendix and are referenced when necessary.

Pre filtering

A dataset with the results of the DNA extraction, barcoding and PCR was used. Only species belonging to the orders Araneae and Opiliones were selected. Some of the species included in these orders were removed from the analysis. This mainly concerned individuals that could not be identified to species level. Thus, 7 unidentified "species" were removed from the data. These include 6 Opiliones from the Phalangiidae family and 1 Opiliones from the Nemastomatidae family. In the end, the available data includes 108 different species of spiders and harvestmen clearly identified on our sites, split between 16 different families.

The number of individuals used for the metabarcoding analysis were counted before any statistical analysis. We observed no strong correlation between the number of sequences identified and the number of individuals used for the DNA analysis (Appendix 1). Therefore, DNA sequences observation were replaced, in the dataset, per presence/absence of the species.

Environmental variables

The environmental variables were analysed by producing several charts combining boxplots and violins plots. These plots were generated using the 'ggbetweenstats' function in the 'ggstatsplot' package (Pati, 2021). Statistically significant differences between each land use type were added directly to the plot. These statistical analyses were carried out by pairwise comparison using the 'glht' function in the 'multcomp' package (Hothorn et al., 2008).

Species richness & alpha diversity

The species richness for each land use type was calculated. This gives us the alpha diversity for the different land use types. The number of species per land use type was represented in several graphs: a barplot using the 'ggplot2' package and a second graph using the 'ggbetweenstats' function in the 'ggstatsplot' package. A model was created to assess the effects of land use type on the number of Arachnida species and to determine whether the species richness was significantly different between habitats. The pairwise comparison can be seen on the graph produced with 'ggbetweenstats'.

After observing the species richness of the different sites, various tests and models were carried out to understand and observe whether the environmental properties of the different sites had an influence on species diversity. Firstly, a correlation test was carried out using the 'chart.Correlation' function to check if there was a link between the environmental variables and species richness.

Then, another model was run to assess the effects of different environmental properties of the sites on species richness. The parameters studied were the canopy cover, vegetation height and flora richness.

The model was built using the 'glmer' function from the 'lme4' package [START_REF] Bates | Fitting Linear Mixed-Effects Models Using lme4[END_REF]. A maximum likelihood method was used to generate the model. It is a generalized linear mixed model, following a Poisson regression and with locality chosen as a random factor. The model was validated using the various functions available in the 'DHARMa' package [START_REF] Hartig | DHARMa: Residual Diagnostics for Hierarchical (Multi-Level / Mixed) Regression Models[END_REF]. The predicted influence of environmental variables on the species richness determined by the model was plotted using the 'plot_model' function in the 'SjPlot' package [START_REF] Lüdecke | sjPlot: Data Visualization for Statistics in Social Science[END_REF].

Community composition

A nonmetric multidimensional scaling (NMDS) ordination was performed to visualise the dissimilarity between sites with respect to species and community composition. The NMDS chart was produced using the 'vegan' package [START_REF] Oksanen | Community Ecology Package_. R package version 2[END_REF] and the 'ggplot2' package. The dissimilarity between each site in relation to species distribution was calculated automatically with the 'vegdist' function using the Bray-Curtis dissimilarity.

In order to study whether the species composition of the different types of sites differed, a pairwise comparison, Permutational Multivariate Analysis of Variance (PERMANOVA) was conducted, in addition to the graphical visualisation previously described. This comparison was made possible thanks to the 'adonis' function in the 'vegan' package included in the 'pairwise.adonis' function created and published by Martinez Arbizu (2017). The 'adonis2' function of the 'vegan' package was also used to determine the percentage of variation explained by the different environmental variables on the spider and harvestman communities. In this way, it was also possible to see if an environmental variable, or simply the land use type, was one of the main parameters influencing species distribution.

Species shared between land use types.

To assess the number of different species, present in each habitat type but also shared between land uses, a Venn diagram was produced using the 'ggVennDiagram' function of the 'ggVennDiagram' package (Gao et al., 2021). The Venn diagram will be used to analyse whether certain species are specific to certain land use types or if certain land use types share a given number of species.

Beta-diversity.

Dissimilarity in species composition was measured between sites of the same land use type. This dissimilarity or beta diversity was calculated using the 'beta.pair' function in the 'betapart' package [START_REF] Baselga | _betapart: Partitioning Beta Diversity into Turnover and Nestedness Components[END_REF]. The distance between the different pair of sites was calculated using Jaccard's index, which makes good use of presence/absence data. A model was created with the results, then a Tukey mean comparison test was performed on this model to understand which habitat types were significantly different in terms of beta diversity. The model and the test were conducted using the 'glht' and 'glmer' functions from the 'multcomp' and 'lme4' packages respectively. The beta diversity calculation serves as a way to see if there is a high level of diversity between two sites belonging to the same category.

Community composition: family level.

The same analysis as for species diversity was carried out for families of species too. Moving up two levels in taxonomy can be useful because a site can be varied in terms of species but not in terms of species families, which can be an issue in terms of diversity. A stacked bar chart of 100% based on family of species abundance was produced using the 'ggplot2' package. Other ordinations than NMDS were carried out like Canonical Correspondence Analysis (CCA) ordinations to study the relationship between sites, environmental parameters, and species and/or their families. The CCAs were also produced using the 'vegan' package.

Traits and behaviour of species: functional diversity

After focusing just on the species found on the various sites, a more functional approach was adopted to understand which land use types would be hosting the most diverse kinds of species. In a sense, this has already been addressed to a certain extent by looking at families rather than species, but we wanted to go into more detail regarding the behaviour of species and their relationship with habitat type and afforestation.

As we saw earlier in the literature review, high biodiversity in habitats will lead to an increase in ecosystem productivity and an improvement in the quality of the ecosystem services provided.

Nevertheless, high functional diversity can also be an additional value for the ecosystem. This is why we'll focus on functional diversity of our sites, by looking at species traits and behaviour.

Unfortunately, given the lack of information available on Opiliones, or information that did not meet our objectives, some of the data used to calculate functional diversity was based only on spider species. Thus, 94 species were used for the calculation of functional diversity out of the starting 108.

Data on the various traits that characterise the different species were compiled in the following database:

The World Spider Trait database6 [START_REF] Pekár | The World Spider Trait database: a centralized global open repository for curated data on spider traits[END_REF]. This database brings together spider traits data from various authors and studies. Another database, bringing some additional information not available in the first database, was used. This database is taken from [START_REF] Gossner | Data from: A summary of eight traits of Coleoptera, Hemiptera, Orthoptera and Araneae, occurring in grasslands in Germany, Dryad, Dataset[END_REF] research on several arthropods, including spider species. The traits used to calculate functional diversity include traits that are related to species response to habitat structure and diversity. Those traits are the size of the species, species dispersal rate, its preferred habitats and living conditions, habitat openness, and its hunting method. For this last category, given that the characteristic trait was fairly varied with several categories of hunters, analyses of the diversity of hunting methods in the habitats were evaluated using graphs and comparisons of means, to find out if the afforestation methods contained species whose hunting methods differed greatly between individuals, improving functional diversity.

Nevertheless, functional diversity was calculated, using all the traits listed before, in R. It was calculated and plotted using multiple functions in the 'mFD' package [START_REF] Magneville | _mFD: mFD: an R package to compute and illustrate the multiple facets of functional diversity[END_REF]. The 'mFD' package can be used to calculate three indices linked to functional diversity, although it was decided to choose the functional richness index because the other two, functional divergence and functional evenness, use the abundance of species [START_REF] Mouchet | Functional diversity measures: an overview of their redundancy and their ability to discriminate community assembly rules[END_REF] in their calculation. Since we are using presence/absence data, these calculations can deviate from reality. The functional richness index is therefore preferred, as it does not depend on species abundance.

5.5.6 Frequency of occurrence, rareness, and red list status.

One of the last steps in the analysis of our data was to calculate the frequency of occurrence of different species in the different samples collected. This frequency of occurrence will enable us to identify the species that are almost always linked to certain land use types, but also to see which species are unique to habitats, as indicated by the Venn diagram (which gives us the number of unique species but not their names). These frequencies, combined with a literature search (using the following sites: naturbasen.dk and https://roedliste.au.dk), enable us to find out if the different species are common in Denmark or rarer and/or endangered. Therefore, the different species and their classification in the Danish red list were listed as well as their rareness in the country. Species rareness has been defined on the naturbasen.dk website as "the probability of encountering the species in the right habitat and in the right season". They also explain that a rare species may have been identified only a few times and sometimes a long time ago. Once all this has been defined, there are 4 defined categories plus one that we have defined ourselves. The first four categories of species are as follows: common, appearing here and there, relatively rare, and rare. The fifth one is a category created from scratch, which we define as follows: if a species is not present either in the Red List or on websites listing Danish species, it is defined as "Rare / no data available".

6. Results

Environmental variables

The structure and the environmental properties of the different sites and land use types were analysed prior to assessing the differences between land use types in spider and harvestman species composition.

We first analysed the variation in canopy cover between the different sites. The results can be found in the Figure 4. It can be seen visually that there appear to be two groups, a group of agricultural and natural colonisation sites, and a group consisting of old and new plantation sites.

The canopy cover is much higher for the old-growth forests and new beech plantation sites, with an average of 76.9% and 77.7% respectively. In comparison, canopy cover for agricultural and natural colonisation sites is much lower, approaching 0% in many of the measurements. On colonisation sites, however, there are a few plots where canopy cover can exceed 50%, but it is still very low overall.

Statistically, our visual observation is confirmed. Each land use type is significantly different from the others when it comes to canopy cover, apart for agricultural and natural colonisation sites where we see no significant difference, as well as, new plantations and ancient forests, which are not significantly different between each other.

Vegetation height

The variation in vegetation height between the different land use types is represented by Figure 5 Here, in contrast to canopy cover, vegetation height is much higher on agricultural and natural colonisation sites, with averages of 44.4 cm and 33.5 cm respectively. For forested plantations, the height of the vegetation is frequently 0 cm, or very close to it. There are, however, some plots in the old-growth forests where the height of the vegetation can reach fifteen or twenty centimetres. Once again, statistically, thanks to the Tukey comparison test, the agricultural and colonisation sites are significantly different from the other two types of land, but not from each other. The same applies to ancient forest and plantation sites.

Soil Moisture

The plot in Figure 6 shows the variation in soil moisture. We can clearly see, without even needing a test for significance, that soil moisture is very similar for the four land use types. There was, however, a slight variation in the case of old growth forests, where some measurements reached 30 or even over 40% soil moisture. Overall, statistically, the different habitats are not significantly different in terms of soil moisture. The test results can be found in Appendix 4

Flora richness

In addition to the physical, structural characteristics such as canopy cover, vegetation height and soil moisture, it seemed interesting to study the plant species richness of the different sites. Plant diversity at the different sites is shown on the plot in Figure 7, where one land use type stands out from the others with a higher diversity of plant species than the others. The natural colonisation sites appear, visually, to contain more different plant species than the other three land use types. In addition, these sites are also significantly different from the other three types (p < 0.001). Nevertheless, we can see that the old-growth forest and new beech plantation sites are fairly similar in terms of plant richness, not only in terms of the mean (9.7 different species compared with 8.7) but also in terms of the shape of the distribution and the probability density. 6.2 Spider and harvestman species richness

Species richness and alpha diversity

The environmental characteristics of the different sites detailed, the next step was to assess species richness on the different habitats. Firstly, the graph in Figure 8 shows that for nine out of the ten localities, it was the natural colonisation sites that contained the most different species. The only exception is the TRUE site, where the agricultural site contains the most species. Although the natural colonisation sites dominate in terms of different species, this is not really the case for the beech plantation sites, which are often much less rich in species and never exceed the number of species of the natural colonisation sites.

The violin plot in Figure 9 provides a better indication of the real differences between habitats in species diversity. The natural colonisation sites have a higher alpha diversity than the other land use types, with an average of 20.4 different species. The other three land use types are relatively similar, with a slightly lower average for plantation sites (µ = 10.5 species). Statistically, the Tukey test carried out on the model created confirms that species diversity on natural colonisation sites is significantly higher (p < 0.001) than on the other site types. Furthermore, the test did not show a significant difference between agricultural, old-growth and beech plantation sites (p > 0.1). 

Influence of environmental variables on species richness

First, the results of the correlation test between species richness and environmental variables are available in Appendix 7. This correlation test shows that there is mainly a negative medium correlation between species richness and canopy cover and a positive correlation with the number of different plant species. The height of the vegetation does not seem to be correlated with alpha diversity, but it does seem to be negatively correlated with canopy cover (-0.67). Soil moisture is not correlated with species richness either.

For the model used, among the three environmental variables (canopy cover, vegetation height and flora richness), two had a negative effect on species richness (vegetation height and canopy cover, Estimate = -0.0037 and -0.0055 respectively) whereas plant richness had a positive effect on spider and harvestman richness (Estimate = 0.012). The model results can be found in Table 1 Prediction plots were produced using the model and are available below in Figure 10. These graphs show that the link between canopy cover/plant richness and species richness is well established. One of the variables, canopy cover, has a negative influence on species diversity while flora richness has a positive influence. As far as vegetation height is concerned, the trend is towards a decrease in the number of species with an increase in vegetation height, although the result is fairly sparse, also due to a significance above, but close to the threshold (p = 0.09).

Community composition

After studying the species richness of spiders and Opiliones on the different sites and land uses, the species composition was studied to see if, in addition to the number of species, the land use types varied in terms of species and community composition. Several interesting things can be seen in this graph. Firstly, old-growth forest and plantation sites are very similar in terms of species composition, and both are very different from agricultural sites. In terms of the community composition of the natural colonisation sites, the communities of these sites are midway between the communities of the agricultural sites and the forest sites, while at the same time being quite distinct from these different communities.

To support this, a pairwise PERMANOVA test was conducted. The results of this test are available in Appendix 8. The test result confirms our visual impressions: the different land use types are significantly different from each other in terms of community composition (p = 0.006), except for the communities on the ancient forest sites and the new beech plantation sites, which are not significantly different from each other (p = 0.243). For example, even if this is already apparent on the NMDS diagram, the pairwise PERMANOVA shows us that land use type explained only 6.3% of the variation in community composition between old-growth forest and plantations sites, while land use type explained 36.43% of variation in community composition between agricultural and plantations sites.

Overall, using a PERMANOVA on different variables, we find out that the land use type was responsible for 33.53% of the variation in community composition between the different sites. Taking the environmental variables themselves, we find that 19.04% of the variation in community composition was due to canopy cover, 13.16% to vegetation height, 6.67% to plant species richness and 2.46% to soil moisture.

6.3.1 Species shared between land use types.

The results of the analysis of the number of shared species between land use types were produced using the Venn diagram shown below in Figure 12. All logical relationships between the different land use types are shown in the figure. It can be seen immediately on the graph that many species, more than a quarter, are unique to natural colonisation sites, while only 3 are unique to plantation sites. We can also see that the land use type combinations where the most species are shared are between agricultural and natural colonisation sites (19) followed, to a lesser extent, by the old-growth forest / plantation combinations with 8 species and the triple combination of natural colonisation / old-growth forest / plantation which also contains 8 species. The four land use types only share 7 species out of a total of 108.

6.3.1 Dissimilarity between sites of the same category: the beta diversity

The dissimilarities between sites of different land use types, whether with the NMDS ordination, for differences in the community's composition, or the Venn diagram with the dissimilarities in terms of species occurring in the different types of land use, were analysed. The dissimilarities between sites of the same land use type are studied, to see if sites of the same type can also be very different from each other, or conversely. The results of the various beta diversity calculations are shown in the graph in Figure 13. The plot shows that the beta diversity between the different land use types does not really seem to differ.

In fact, the statistical test shows that only the agricultural and colonisation sites are statistically significantly different. However, we can see that the distribution of beta diversity values is more scattered for plantation sites, for example, than for natural colonisation sites.

Community composition: family level.

In this section, the dissimilarity of sites and land use types not in terms of the species present, but in terms of their families was studied.

Initially, the family richness of the different sites and land use types was studied. The graph in Figure 14 gives us some interesting information about the different families present in the various sites. There is a distinct colour pattern and hence a family pattern on this chart. There is a high proportion of orange, i.e., Linyphiidae, for the agricultural sites and a high proportion, although less pronounced, of yellow, i.e., Lycosidae, for the natural colonisation sites. For sites of old-growth forests and new beech plantations, the dominant colour is green, the Phalangiidae, a family of Opiliones.

However, we can see that the natural colonisation sites seem to contain more colours and therefore more families than the rest of the other sites.

We then wanted to observe the link between the sites, the species, their families, and the environmental variables. To do this we produced 2 plots, Figure 15 and Figure 16. These CCA plots show the correspondence of environmental parameters on the distribution of species and families in the different sites and land use types.

Firstly, the first plot reminds us, in terms of communities, that the land use types are separate and distinct, except for the plantations and old-growth forests (agricultural sites on the top left, natural colonisation on the bottom left and forested sites on the right). In terms of species and their families, the Linyphiidae, which were predominant in the agricultural sites, were also well distributed in the other types of sites. There are, however, a few species that are well or even more associated with certain types of land, such as the Anyphaenidae family, which has only one species present on a single old-growth forest site. Here again, we see a greater variety of species and different families linked to the sites of natural colonisation.

Figure 16 no longer shows the species but the families directly. In a sense, the species in each family have been grouped together to see where the families are most likely to be found on the plot. Here, we can see that there are few, if any, families associated with agricultural sites, as opposed to forest or natural colonisation sites. However, we can see that there are many species that are "in between" several land use types, such as the Linyphiidae, which are present on all the sites, and are therefore less likely to be associated with a particular type of land. We could already see this in Figure 15 but Figure 16 allows us to clarify our thoughts.

Functional diversity and richness

Species diversity is not the only important aspect in guaranteeing good ecosystem quality, but the functionally diverse aspect of species is also important. In this section, we aimed to do this by calculating the functional richness index of each site.

However, we first looked at a specific trait of our species, which is their hunting style.

6.4.1 Hunter richness.

Hunter diversity was calculated and represented graphically in the bar plots in Figure 17 shown below. There are 6 guilds of spiders on our sites, some of which are more present than others on the different sites. Sheet web weavers and Ground hunters are the most represented species, along with a fairly good number of Ambush hunters and, to a slightly smaller degree, other species such as Orb web weavers, Space web weavers and Other hunters. These graphs show that not all types of hunters appear in every land use types, such as Ambush hunters, which do not appear in agricultural sites. Sites and land use types therefore seem to differ in terms of spider guilds. The mean number of species of different hunting style per land use type is reported in Appendix 9 .We have then summarised these 6 graphs into a single graph representing the relative abundance of hunters by site and by land use type. This graph is available in Figure 18. The Figure 19 instead calculates and show the hunter richness in every land use types. Here, the chart in Figure 18 summarises what we saw earlier. We can add, however, that certain types of sites seem to be similar in terms of spider hunting behaviour. Indeed, we can see that agricultural and natural colonisation sites concentrate most Orb web weaver species, whereas Ambus hunters are grouped together in natural colonisation and old growth forest sites. Overall, Sheet web weavers dominate in number at the vast majority of sites. The next plot shows the hunter richness of the different land use types. On this plot we can see that the number of spider guilds differs between the different habitats. We can see that natural colonisation sites seem to have more different spider hunting styles than other types of sites. This observation is confirmed by the statistical test which tells us that the natural colonisation sites contain significantly more different species of hunters than the other types of sites, which are not significantly different from each other. Now that we have seen in detail one of the main traits of spiders, which is their hunting method, we can move on to the various calculations of functional diversity, in particular the calculation of functional richness.

6.4.1 Functional richness.

The calculation of functional richness was carried out on all the available sites and the comparison of functional richness between the different land use types was established using the violin plot of the Figure 20. The previous plot provides us with several pieces of information. Firstly, the functional richness is not necessarily very high on our various sites and sometimes approaches 0. However, we can also note that the probability distributions are very different, with natural colonisation sites being more distinct from one another, compared to plantation sites where the functional richness of the sites is close to the mean. However, statistically, the natural colonisation sites are significantly different from the plantation (p < 0.001) and old growth forest sites (p = 0.0028), where functional diversity is lower on average.

6.5 Species occurrence, rareness, and red list status First, out of 108 species, 89 were classified as "LC" (least concern), only one was classified as "DD" (Data deficient) and 18 were classified as "NA", i.e., not applicable: species that have either not been assessed for the red list, or species that have been present in Denmark for a short time (less than 10 years).

Among the rareness categories we find 90 common species, 1 species present here and there, 9 relatively rare species, 5 rare species and 3 species "Rare / no data available". All these data can be found from Appendix 13 to Appendix 17, of which an extract concerning species unique to natural colonisation sites is listed in Table 2. The tables are separated by species and by their uniqueness in the sites (4 tables for species present only in agricultural, natural colonisation, old forest or plantation sites, and a final table for species present in at least two different land use types.

Table 2. Extract from the table in Appendix 14. The table present different species, their frequency of occurrence in the land use type, their red list category, and their rareness in Denmark.

The results show that species rareness varies according to the nature of the site. For agricultural sites (see Appendix 13), all the species are of minor concern and fairly common in Denmark except one, Porrhomma microphtalmum, which is relatively rare in Denmark. The only species in category DD is only present in a single plot from a natural colonisation site (Drassodes lapidosus). Nevertheless, we notice that there are species usually not present in Denmark, or with very little information about them, are occuring, for one, only on sites of natural colonisation (Drassyllus villicus) and for the 2 others (Pardosa blanda & Pardosa fulvipes), they are found on at least 2 different land use types: on agricultural sites and natural colonisation sites. Pardosa fulvipes is recorded on most agricultural and natural colonisation plots, which raises questions about the lack of data on the species in Denmark.

Table 3 shows the number of at least relatively rare species by land use type. Most species that are at least Relatively Rare are found on natural colonisation sites. More precisely, 15 species at least relatively rare out of the 17 identified are found on natural colonisation sites (88.2 %).

In relation to species unique to different land use types, 20% of species unique to natural colonisation sites are at least relatively rare, 12.5% for agricultural sites, 9% for old-growth forest sites and 0 out of the 3 occurring only in plantation sites, are relatively rare or more. 

Discussion

The study presented in this thesis focuses on the effects of different afforestation methods implemented in Denmark on the species and communities of spiders and harvestmen in Denmark, with the objective of identifying an afforestation method that could increase and preserve biodiversity. It is important to point out that there are few studies on this subject, either focusing on spiders or, even less, on harvestmen, which have only recently been studied and are still poorly understood [START_REF] Machado | Reproductive biology of harvestmen (Arachnida: Opiliones): a review of a rapidly evolving research field[END_REF]. In any case, this study could help improve our knowledge of the effects of afforestation on these communities of Arachnida.

7.1 Species richness, communities, and environmental variables.

Species richness.

Firstly, we had defined an initial hypothesis which, in short, explained that the heterogeneity of naturally colonised sites would lead to an increase in species diversity of Spiders and Opiliones. Initially, we saw in our results for environmental variables that, overall, the natural sites were structurally more heterogeneous than the beech plantation sites. Whether in terms of the height of the vegetation or the number of plant species, the natural colonisation sites were significantly different from the plantations, with structural characteristics also varying greatly between the sites. In addition, we can also indicate that the vegetation height or the number of different plant species is correlated with the canopy cover, which is high in the plantations, reducing the amount of accessible light for ground vegetation species and therefore preventing the development of some species.

Considering the structural diversity of the afforestation sites, we observed that species diversity was greater in the natural colonisation sites, which corroborates our first hypothesis. We also noted that there were more different species on the natural colonisation sites in all but one locality. Overall, regarding the two afforestation methods, the natural colonisation sites contained more species than the plantation ones. Furthermore, the model showed that plant richness increases spider and harvestman species diversity whereas canopy cover decreases it. Our results correlate with the results of studies by Černecká et al. (2017) who found that a structurally diverse habitat, including a diversity in canopy cover, would increase Opiliones species richness and abundance.

The same conclusions were found by [START_REF] Hamřík | Opening the canopy to restore spider biodiversity in protected oakwoods[END_REF] who confirmed this trend, explaining that an opening of the canopy and its cover would have a positive impact on spider taxonomic diversity. The positive influence of floral species diversity on arachnid diversity has also been studied. It has been shown to have a strong influence on the spider species that hunt, inhabit and protect themselves using the structure of these plants [START_REF] Vasconcellos-Neto | Spider-Plant Interactions: An Ecological Approach[END_REF]. To support this tendency, a study from [START_REF] Blaise | Vegetation increases abundances of ground and canopy arthropods in Mediterranean vineyards[END_REF] showed that harvestman and spider species diversity was positively correlated with plant species richness. Overall, based on our results and the various published papers, the structural heterogeneity of the sites supports an increase in species diversity. The plantations are more homogeneous in terms of canopy cover, number of different plant species and vegetation height (these three variables being correlated) and therefore contain fewer different animal species, and probably species that are more specialised in this 'closed' form of habitat.

Nevertheless, apart from the greater species richness of the natural colonisation sites, we observed that the old-growth forest sites were not much richer in species than the other land use types. We could have thought the opposite by explaining that old-growth forests were structurally more varied than other habitats due to their age, which allowed the establishment of numerous plant and tree species, while at the same time providing a structurally more varied soil. However, the richness of spiders and harvestmen on long-continuity forest sites is not significantly higher than on plantation sites, for example. The canopy cover of these sites remains very high, however, and we might conclude that for arachnid species, canopy cover could be an important limiting factor in the establishment of a varied number of species.

Community composition

Now regarding the community composition, we had established that the communities of old-growth forest and new growth beech plantations were going to be relatively similar. This is the case in our results where the NMDS diagram showed us that the different forest communities were very similar. This same diagram showed us as well that the communities found on the agricultural sites were very different from the forest communities. An initial analysis of these results is that, quite obviously, afforestation using tree-planting methods on abandoned agricultural land will transform the spider and harvestman communities so that they become closer and more similar to the communities inhabiting older woodland areas. This can be explained by the method used for afforestation. Both the old-growth forests and the new plantations were 'planted' by humans at different ages. It therefore seems quite logical that both the structure of these sites and their associated communities tend to resemble each other. This result is in line with the study by [START_REF] Nardi | Role of abandoned grasslands in the conservation of spider communities across heterogeneous mountain landscapes[END_REF], who collected numerous spider individuals on different sites and found that the spider communities on agricultural lands were distinct from those on forested sites. They also explained that, as previously found, the species richness of open habitats was greater than for more closed areas such as forests.

Our hypothesis led us to believe that the agricultural sites would contain communities that were very different from the other sites due to their status as " occupied by humans ", which was partially verified here, especially, as explained, between the agricultural and plantation sites. We must bear in mind, however, the fact that agricultural sites are still used by mankind doesn't explain us everything about the significant difference between communities in the different land use types. We do also see that the difference in community composition is also apparent, but to a lesser extent, between the agricultural sites and the natural colonisation ones, and can be explained by the structure of the habitats, but also by their greater openness. In terms of community composition (but also in terms of environmental variables), the natural colonisation sites therefore lie somewhere between agricultural sites and plantations and old-growth forests.

Community composition varies not only with land use type but also with the different environmental variables. Of those studied, canopy cover was found to be responsible for the greatest variation, with 19.04% of variation in community composition explained by this variable. The vegetation height was also a factor that explained a large part of the variation with 13.16%. One point that seemed surprising to us was the variation explained by plant richness. It explained 'only' 6.67%, whereas it seemed to us that this variable should have had a greater influence on community composition. However, we observed that, even though plant richness did not explain a great proportion of the variation in community composition, it did explain 19.16% of the variation between sites in terms of species richness. The opposite is also true for vegetation height, which explains little of the variation in Arachnid species richness but a great part of the difference in community composition between the different sites and land use types. Therefore, habitat structure not only affect species richness but also community composition. Environmental variables affect species richness and community composition not in the same way. Greater plant species richness will increase the site spider and harvestman species but will affect in less extent the differences seen across sites in community composition.

Species specialisation

In addition, we found that many species were specialists in one or two habitat types. A large number of species (8 + 19 + 29 = 56 species) specialised in open habitats, while 22 specialised in more closed habitats with greater canopy cover. The rest of the 30 species were found in a variety of different environments, which suggests that they are fairly generalist species and not dependent on a single type of environment.

This variation in community composition and in species preferences (and uniqueness) is mainly due to canopy cover [START_REF] Košulič | Impact of canopy openness on spider communities: Implications for conservation management of formerly coppiced oak forests[END_REF], which is relatively similar between agricultural and natural colonisation sites, and between old-growth forest and new plantation sites. Overall, the increase in canopy cover in the sites implies a reduction in the number of species specialising in open habitats and logically an increase in the number of species specialising in more enclosed forests [START_REF] Košulič | Impact of canopy openness on spider communities: Implications for conservation management of formerly coppiced oak forests[END_REF][START_REF] Oxbrough | Structural indicators of spider communities across the forest plantation cycle[END_REF]. The high canopy cover of forest sites also affects other environmental variables such as vegetation height or plant species richness due to the limited light available [START_REF] Dormann | Plant species richness increases with light availability, but not variability, in temperate forests understorey[END_REF]. It seems, therefore, logical to us that canopy cover not only affects light availability but, consequently, also many other variables that structure the habitat and this is why we find species that are more specialised in open or closed habitats. These species can be strongly linked to the height of the vegetation or to flora richness, which are directly linked to the amount of light the trees in the habitat can let through.

Beta diversity

The calculation of beta diversity informed us that species diversity between sites of the same kind was not significantly different between the different land uses, except between agricultural and natural colonisation sites. This difference can be explained by the fact that the agricultural sites, although similar to the natural colonisation sites in terms of the environmental variables that structure the habitat, are much more homogeneous and similar to each other. An interesting and surprising point is that we might have thought that the beta diversity of the natural colonisation sites would be much and significantly higher than the beta diversity of the other types of sites, thanks to the heterogeneity in structure between sites, but this was not the case. It should nevertheless be said that, for example, the beta diversity of plantation sites is much more scattered and less concentrated around the mean than the beta diversity of natural colonisation sites which means that some plantation sites are very similar in terms of species found.

7.2 Family, ecological guild and functional diversity.

Family composition

The next point in our study and our results is very interesting because it allows us to divide the categories of species more precisely to better understand the impact of the different sites and land use types on species and families. Our results showed that agricultural sites were very rich in species of the Linyphiidae family, whereas plantation and old-growth forest sites were proportionally rich in Opiliones. Natural colonisation sites, on the other hand, contained the most various families. Two types of sites were found to contain families that were not present in the other land use types. These two types are the natural colonisation sites and the long continuity forest sites. Natural colonisation sites support the establishment of the following families: Hahniidae and Pisauridae, while the old growth forest sites support Anyphaenidae, Liocranidae and Sclerosomatidae families. Overall, we observed that although harvestmen were present in the different land uses, they were more often specialised in forest sites, whether plantations or old-growth forests. This result is consistent with studies on Opiliones, which indicate that most of the time forest habitats are important for the conservation of many harvestman species, unlike more open habitats [START_REF] Stašiov | Harvestmen (Opiliones) community structure varies across forest-meadow ecotones in a biodiverse karst region[END_REF]. At this point we can see an apparent difference between the orders Araneae and Opiliones, with one Order seeming to prefer more closed habitat. However, it should be remembered that there are distinctions between Opiliones families: for example, the Sclerosomatidae family is present only in old-growth forests, whereas the Nemastomatidae family is present in both natural colonisation sites and more closed sites, such as beech plantations or longcontinuity forests. This differentiation can be explained by the fact that species in the Nemastomatidae family have shorter legs than Sclerosomatidae, which have longer legs [START_REF] Richards | UK Harvestmen (Version 1.0) [Knowledge-base] (for FSC Identikit)[END_REF].

Therefore, Nemastomatidae prefer to live on the surface of the ground, while Sclerosomatidae prefer to live on the leaves and tree trunks. This is why Nemastomatidae can be seen on both open and closed habitats, with or without many trees, since they are species that depend solely on the ground. These results are in line with those of other studies that have collected different species from different families, including Nemastomatidae and Sclerosomatidae, in different strata of forest habitats [START_REF] Adams | The habitat and feeding ecology of woodland harvestmen (Opiliones) in England[END_REF]. For Phalangiidae appearing in the four land use types, this argument of leg length is rather difficult to use taking into account that the length of the legs varies greatly between species of the family that are found in our sites [START_REF] Richards | UK Harvestmen (Version 1.0) [Knowledge-base] (for FSC Identikit)[END_REF].

Another example is the Lycosidae family. It is in great proportion in the natural colonisation sites, so we do assume that these species prefer open habitats but can also be found in other habitats, in smaller proportion. This finding is in line with those of [START_REF] Moring | Habitat partitioning by the wolf spider (Araneae, lycosidae) guild in streamside and riparian vegetation zones of the Conejos River, Colorado[END_REF] that found greater abundance of lycosid species in open habitats mainly due to a higher prey availability and higher light intensity.

When looking at the families, the results show that the families distribution vary according to the habitat. Some seem to specialise in a certain land use type, while others are very generalist. This distribution is linked to the different characteristics of the different families, including their hunting methods, which differ from one species and family to another. In the next section, we will compare families and hunting methods in order to study in greater depth what might have influenced the distribution of the different species and families.

Ecological guilds richness

The results given in relation to hunter richness are very interesting to study, especially when linked with the results obtained for families. The results showed that the natural colonisation sites contained more different types of hunters. This richness was also significantly different from the other land use types, which were not significantly different from each other. It was also noted that certain categories of hunting species only appeared in certain land uses, and vice versa.

Hunter richness is linked to family richness. Most of the time, ecological spider guilds are closely linked to spider families, with a few exceptions [START_REF] Cardoso | Global patterns of guild composition and functional diversity of spiders[END_REF], which seems to follow from the fact that spider families group together species that share the same hunting habits and use the same resources.

Our results show that there are no ambush hunters on agricultural sites. Using the classification of guilds established by [START_REF] Cardoso | Global patterns of guild composition and functional diversity of spiders[END_REF], we can see that the ambush hunters in our data are divided into 2 families, Thomisidae and Pisauridae, the latter being exclusive to natural colonisation sites. The absence of ambush hunters, and therefore of these families, can be explained by the structure of the agricultural sites. It is accepted that ambush hunters use the various plants and flowers available in their habitat to their advantage to catch their prey [START_REF] Roberts | The spiders of Great Britain and Ireland, Volume 1: Atypidae to Theridiosomatidae[END_REF]. Due to their feeding habits, the species of both families are often quite dependent on the structure of their environment, and it is therefore conceivable that the changing and disturbed nature of agricultural sites is preventing the establishment of different species of ambush hunter. As these ambushers are very closely linked to their environment, mainly plants and flowers, it seems quite logical that these hunters, in large numbers and of diverse species, should be found in habitats where the number of plants is large and varied. Our results point in this direction, with natural colonisation sites and, to a lesser extent, old-growth forest sites being richer in plant and flower species than agricultural sites. [START_REF] Vasconcellos-Neto | Spider-Plant Interactions: An Ecological Approach[END_REF] summarise this well, explaining that ambushers, particularly of the Thomisidae family, are species closely linked to the plants and flowers available in their environment, and choose their habitat precisely in order to optimise their hunting and therefore their diet.

Similarly, no space web weaver species were found on agricultural sites. These weavers are, in our sites, members of the Theridiidae family. This family is considered to be a sedentary species [START_REF] Uetz | Guild Structure of Spiders in Major Crops[END_REF] and so, like the ambushers, the high variability of agricultural land could prevent the establishment of these families of weavers.

In contrast, agricultural sites are home to orb web weaver species, which are exclusively members of the Tetragnathidae family. The study by [START_REF] Uetz | Guild Structure of Spiders in Major Crops[END_REF] informs us that this web-building family use plants to create their web, and, in particular, they build their web between plants. A certain vegetation height is therefore necessary for the life of these web-building species, although some species stop building webs when they reach adulthood [START_REF] Roberts | The spiders of Great Britain and Ireland, Volume 1: Atypidae to Theridiosomatidae[END_REF]. This information is therefore quite consistent with our results, where these orb web weavers are found in habitats where the vegetation height is the greatest. The old growth Aaby forest site also contains this type of species and is the only 'forest' site containing them. This may be due to the height of the vegetation on this site, which is one of the few old-growth forest sites to be relatively high, exceeding the value of 0 centimetres (on the 3 plots, measurements averaging over 20 centimetres can be observed).

We can clearly observe dissimilarities between the different sites and land use types, at the level of guilds that need to be linked to the different families. The analysis of hunting methods gives us a better understanding of the distribution of the different families and species in the different habitats. This crossanalysis has enabled us to understand the habits of the different species and how certain sites and habitats are more conducive to the establishment of certain families and to enhance biodiversity. Overall, there is a real correlation between the number of species, families, and ecological guilds.

Functional richness

The study of functional richness provided us with several pieces of information. Firstly, the precise study of ecological guilds enabled us to understand the habits of species in relation to their habitat. By taking functional richness as a whole, we were able to observe differences between the different habitats. We observed that functional richness was significantly higher for natural colonisation sites than for plantation and long-continuity forest sites. Although species richness was significantly higher for natural colonisation sites than for agricultural sites, this was not the case for functional richness. When we look at the functional richness of the plantation sites, we see that it is very low, with an average of 0.06. Functional richness is not very high on the other land use types either but remains higher. Back to the plantation sites, this low value may initially be due to several factors. Low species richness and the fact that fairly similar species inhabit the plantations may play a role in the low functional diversity.

If we take the average, we can see that functional richness decreases by 74% between natural colonisation sites and plantation sites. To a lesser extent, this reduction was 40% between old growth forest and plantation sites. Functional richness can be compared with all the information obtained previously: low structural diversity leads to low species richness, of different families, and therefore low ecological guild richness, and consequently low functional richness. These results are consistent with those of [START_REF] Potapov | Functional losses in ground spider communities due to habitat structure degradation under tropical land-use change[END_REF] who observed a 60% decrease in spider functional diversity between rainforests, described as structurally diverse, and oil palm monocultures, which are structurally more homogeneous. As natural colonisation sites are structurally more diverse and can support a wide range of species, families and guilds, as we've seen earlier; it is therefore logical that natural colonised sites support higher functional richness.

Overall, our findings are in line with our third hypothesis, in which we assumed that species richness and the structural richness of natural colonisation habitats would allow the establishment of functionally different species, which is what we have demonstrated.

7.3 Opening on species status and conservation.

Red list status and species conservation.

Regarding the species and their conservation status, various pieces of information have been extracted from our frequency of occurrence table and our literature searches. Firstly, many of the species on the red list are listed as "Least Concern", and a few are also absent from this red list.

Among the Opiliones, all the harvestmen are not included in the Danish red list and their protection status is therefore rather complicated to define. We can, however, observe their abundance in Denmark and deduce conservation guidelines. Firstly, all the Opiliones present in at least 2 different site types are common in Denmark, even if some species are found less often than others, some with a relatively low frequency of occurrence in our plots. On the other hand, some of the Opiliones species exclusive to oldgrowth forests are relatively rare in Denmark. One interesting case concerns Leiobunum tisciae, which is a species exclusive to long continuity forest sites, has a low frequency of occurrence and is also quite rare in Denmark. The information available on the naturbasen.dk website tells us that this species of Opiliones was, a few decades ago, the most common harvestman species in Denmark, but that today the species is close to extinction due to the presence of another invasive species from southern countries:

Opilio canestrinii. We were also told that L. tisciae has a lower temperature optimum than O. canestrinii, which means that L. tisciae prefers more enclosed habitats. This is consistent with our findings where L. tisciae is found exclusively in old-growth forest sites where the high canopy cover limits the habitat temperature, while O. canestrinii has been found in plantations but also on agricultural land where no canopy cover is observed.

In the case of spiders, as we have already observed, several species that are quite rare in Denmark are present in the natural colonisation sites. To be even more precise, 15 out of the 17 species that are at least relatively rare in Denmark are present in the natural colonisation sites. Concerning the rare species that are not mentioned in Danish data, this could be due to the DNA sequences similarity analysis carried out, which was not performed correctly, or at least the level of similarity was quite low. However, there was a fairly high similarity for the 3 species in this case: 99.28% for Pardosa blanda, 100% for Pardosa fulvipes and 100% for Drassyllus villicus. These species were therefore correctly collected on our sites.

As these three species are not available in the Danish databases, it is rather difficult to analyse them for conservation purposes. However, the German red list (https://www.rote-liste-zentrum.de/) tells us that P. blanda is not at risk, D. villicus is close to being threatened and P. fulvipes is highly threatened. In a way, we can imagine taking conservation measures based on this list from a neighbouring country, even if it is quite difficult to compare the dynamics of species from one country to another.

Overall, even if not all sites contain the same species and some land use types are richer in species than others, it should not be forgotten that certain species find refuge in some habitats. Having a rich variety of environments makes it possible to protect different species that are more or less threatened.

8. Limitations and conclusion.

8.1 Limitations of the study.

Although our study is rich in information, it does have some notable limitations. Firstly, we were interested in arachnid biodiversity in different sites, to understand the dynamics of the communities and with the aim of determining the pros and cons of the different afforestation methods. The arachnids used for our study were Spiders and Opiliones, but pitfall traps were used to capture them, which limited the study to ground-dwelling species, whereas many species use vegetation and trees to move around, as we have described for some Opiliones species. Secondly, we only studied a limited number of environmental variables from our afforested sites. Three variables were actually studied because they were the most significant for our analysis: canopy cover, vegetation height and plant species richness. Knowing the different habitats and structures that allow species to establish, it would have been interesting to study the effect of dead wood or litter cover and its depth on the spider and harvestman communities, which, according to several studies, seem to be linked to these variables [START_REF] Varady-Szabo | On the Relationships between Ground-dwelling Spider (Araneae) Assemblages and Dead Wood in a Northern Sugar Maple Forest[END_REF][START_REF] Uetz | The influence of variation in litter habitats on spider communities[END_REF].

Another limitation may be the calculation of functional diversity. This functional diversity was correctly calculated for spider species but could not include harvestman species. Indeed, as previously mentioned, the various traits and data available for the harvestmen, which were relatively limited, were not the same as for the spiders and it was therefore difficult to calculate functional richness with missing data for one species or another, hence the decision to concentrate on the richest Order for the calculation. It should be noted, however, that the analysis of traits and their implications for Opiliones was done in the previous section.

Another limitation can also be seen, no longer at the level of species and communities, but at the level of the different sites studied. We wanted to compare the dynamics of communities on two types of afforestation site, natural colonisation sites and beech plantation sites but we don't know how the natural colonisation sites will develop in the future. It's fairly easy to understand how the beech plantations will develop, since they're more or less the same type of site as the old-growth forests, but in a different time frame. Moreover, there is no reference in time for natural colonisation sites since these are habitats and afforestation methods that were implemented only a few decades ago. Natural colonisation can also be arrested for a certain period, which can slow down the rapid establishment of new species [START_REF] Pedersen | Drivers of tree colonization, species richness, and structural variation during the initial three decades of natural forest colonization in abandoned agricultural soils[END_REF].

Conclusion.

This study highlighted the differences in terms of diversity of Spiders and Opiliones between different sites and natural areas that have been managed differently. Two afforestation methods were compared: natural colonisation and beech tree planting. It was found that, overall, biodiversity was enhanced in the natural colonisation sites in several aspects. Whether in terms of numbers of different species and families, or functional richness, the natural colonisation sites seem to support a greater variety of species and individuals compared with the plantation sites, but also compared with the control sites, the agricultural sites, and the old-growth forests. However, it should be borne in mind that even if biodiversity is greater in the colonisation sites, the species that compose this land use type are quite different from the communities composing the plantation sites. Thus, the species and individuals composing the different habitats produced by afforestation are very different. These differences in community composition and species richness are due to the structure and related environmental variables of the different sites such as canopy cover, vegetation height and/or plant species richness, studied here and which play a role in the differences observed between the sites.

When it comes to conserving species, biodiversity is not the only factor to take into account when creating natural areas. It is also very important to consider the species that can only live in a certain type of habitat. Many species are exclusive to particular habitats or structures, so considering only one specific ecosystem or afforestation method in future planning seems limited. Our study shows that some species that are rare in Denmark or close to extinction find refuge in different biomes, whether they be fairly open sites such as the natural colonisation sites or more closed habitats such as forests and plantations.

Thus, if we assume that biodiversity is enhanced in structurally diverse habitats, we can assume that having rich and equally diverse habitats throughout an area, a region or a country will play a role in maintaining biodiversity and will allow the establishment of different species that are functionally different. There are many benefits and drawbacks to the different afforestation methods, and the unpredictability of some of them, such as natural colonisation, can be a hindrance for relevant authorities. We feel that it is also important to explain that one method or another may be preferred depending on the purpose of future forest sites. For example, plantations are used for carbon capture and wood collection and are better than natural colonisation sites for these services. Finally, like [START_REF] Oxbrough | Structural indicators of spider communities across the forest plantation cycle[END_REF], we recommend that if abandoned land is to be used for tree planting, it would be interesting to leave a portion of this plantation to natural colonisation in order to create a certain habitat mosaic and thus allow multiple species, whether they prefer open spaces or more covered areas, to be able to have access to both types of habitat.

For the significance tests, a significance code was assigned to each p-value. The codes are described as follows:

p < 0.05 : * -p < 0.01 : ** -p < 0.001 : *** An additional code was added for tests that were very close to being significant (0.05 < p < 0.1, code : . ) but were not added to the plots based on these data. 
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 1 Figure 1. Map of Denmark containing all 10 localities studied. The illustration on the bottom shows a close-up view of the Elmelund locality, showing the arrangement of the different land use types and the collecting plots.

  These collections were carried out by a research team working on the Silva Nova project from the Department of Geosciences and Nature Management, University of Copenhagen, during the summer of 2022. More precisely, a first collection was carried out in June 2022 and a second one in August 2022. The methods used by the research group are summarised as follows.
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 6 Figure 6. Box/violon plot showing the soil moisture variability between the different land use types. The significance value, the pvalue, linking two land use type in terms of soil moisture was calculated using a regression model on which a Tukey test was applied. The test results can be found in Appendix 4
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 10 Figure 10. Plot predicting the effects of different environmental variables on Species richness. The prediction plots were produced thanks to a Poisson regression model.

  6.3.1 NMDS Ordination and pairwise PERMANOVAFirstly, an ordination diagram was produced. It is represented in Figure11.
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 11 Figure 11. NMDS Ordination of all sites. The different points represent the different sites associated with a land use type. The more two points are far from each other, the more the sites are distinguishable. Stress = 0.168
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 12 Figure 12. Venn diagram showing the number of species, and their respective percentage, shared between the different land use types. The number of species unique to the different habitats is also shown.
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 13 Figure13. Box/violon plot showing beta diversity between the different land use types. The dotted lines between two different land use types represent a significant difference in beta diversity between the two related habitats. The significance value, the p-value, is mentioned above the lines. It was calculated using a regression model on which a Tukey test was applied. The test results can be found in Appendix 11.
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 14 Figure 14. Stacked bar chart showing the relative families' abundance per land use types and per sites.
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 15 Figure 15. CCA Ordination plot of all sites, species, and families. The circles represent the different sites and the triangles the species. Their colour is associated with a land use type or a family respectively.
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 16 Figure 16. CCA Ordination plot of all sites and species families. The circles represent the different sites and the triangles the families. Circles colour is associated with a land use type.
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 17 Figure 17. Bar plots showing the number of different species by their hunting behaviour per sites and land use type.
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 18 Figure 18. Stacked bar chart showing the relative abundance of spider guilds on different sites and land use types.
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 19 Figure 19. Box/violon plot showing hunters richness between the different land use types. The dotted lines between two different land use types represent a significant difference in spider guilds between the two related habitats. The significance value, the pvalue, is mentioned above the lines. It was calculated using a regression model on which a Tukey test was applied. The test results can be found in Appendix 10.
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 20 Figure 20. Box/violon plot showing functional richness between the different land use types. The dotted lines between two different land use types represent a significant difference in functional richness between the two related habitats. The significance value, the p-value, is mentioned above the lines. It was calculated using a regression model on which a Tukey test was applied. The test results can be found in Appendix 12.
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 1 Correlation plot showing the relation between Arachnids identified and used for metabarcoding and OTU sequence counts. As the correlation coefficient is 0.188, no relation can clearly be identified between the two variables.

  

Table 1 .

 1 Poisson regression model showing influence of three environmental variables on arachnid's species richness. ...............

Table 2 .

 2 Extract from the table in Appendix 14. The table present different species, their frequency

Table 1

 1 below.

		Estimate	Std Error	z value	Pr(>|z|)	Significance Code
	(Intercept)	2.70	0.13	20.25	< 2e-16	***
	Vegetation height	-0.0037	0.002 2	-1.689	0.0913	.
	Canopy cover	-0.0055	0.001 5	-3.802	< 0.001	***
	Plant species richness	0.012	0.003 4	3.590	< 0.001	***

. Poisson regression model showing influence of three environmental variables on arachnid's species richness.

Table 3 .

 3 Table showing the number of species present in the different land use types based on their rareness category. The number of species goes up if a species is found on at least 1 plot on a site. The number in parentheses represents the number of species among those counted that are unique to the land use type.

	Species Name	Family	Frequency of occurrence (natu) (%)	Red list DK	Rareness
	Clubiona lutescens	Clubionidae	3,33	LC	Common in Denmark
	Drassodes lapidosus	Gnaphosidae	3,33	DD	Relatively rare in Denmark
	Zelotes latreillei	Gnaphosidae	20,00	LC	Common in Denmark
	Zelotes longipes	Gnaphosidae	3,33	LC	Common in Denmark
	Micaria pulicaria	Gnaphosidae	6,67	LC	Common in Denmark
	Haplodrassus signifer	Gnaphosidae	6,67	LC	Common in Denmark
	Drassyllus villicus	Gnaphosidae	6,67	NA	Rare in Denmark / no data available

  Results of the multiple comparisons of means test using Tukey's one, comparing canopy cover across the four habitat types. The test was performed after creating a regression model linking canopy cover and land use type. Results of the multiple comparisons of means test using Tukey's one, comparing flora richness across the four habitat types. The test was performed after creating a regression model linking flora richness and land use type. Table presenting the species occurring in two or more different land use types and their red list status / rareness in Denmark.

	Land use type 1 Natu Old Plan Old Plan Plan Appendix 2. Agri Land use type 2 Agri Agri Agri Natu Natu Old Old Agri Plan Agri Old Natu Plan Natu Plan Old concolor Linyphiidae Walckenaeria dysderoides Linyphiidae Tenuiphantes flavipes Linyphiidae Savignia frontata Linyphiidae Oedothorax gibbosus Linyphiidae Bathyphantes gracilis Linyphiidae Araeoncus humilis Linyphiidae Diplocephalus latifrons Linyphiidae Microneta viaria Linyphiidae Tenuiphantes zimmermanni Linyphiidae Pardosa amentata Lycosidae Pardosa blanda Lycosidae Pardosa fulvipes Lycosidae Piratula hygrophila Lycosidae Pardosa lugubris Lycosidae Pardosa paludicola Lycosidae Pardosa palustris Lycosidae Pirata piraticus Lycosidae Alopecosa pulverulenta Lycosidae Trochosa ruricola Lycosidae Trochosa terricola Lycosidae Zora spinimana Miturgidae Nemastoma lugubre Nemastomatidae Opilio canestrinii Phalangiidae Lacinius ephippiatus Phalangiidae Oligolophus hansenii Phalangiidae Appendix 5. Diplostyla Gongylidiellum murcidum Linyphiidae Mitopus morio Phalangiidae Dicymbium nigrum Linyphiidae Phalangium opilio Phalangiidae Walckenaeria nudipalpis Linyphiidae Rilaena triangularis Phalangiidae Diplocephalus picinus Linyphiidae Oligolophus tridens Phalangiidae Pocadicnemis pumila Linyphiidae Phrurolithus festivus Phrurolithidae Pelecopsis radicicola Linyphiidae Pachygnatha degeeri Tetragnathidae Agyneta ramosa Linyphiidae Euryopis flavomaculata Theridiidae Macrargus rufus Linyphiidae Robertus lividus Theridiidae Centromerus sylvaticus Linyphiidae Ozyptila praticola Thomisidae Tenuiphantes tenuis Linyphiidae Ozyptila trux Thomisidae Dicymbium tibiale Linyphiidae Appendix 17.	Estimate 9.9587 76.8815 77.6745 66.9229 67.7158 0.7930 13.6667 4.1333 3.1333 -9.5333 -10.5333 -1.0000 3,3 0,0 0,0 16,7 0,0 66,7 26,7 0,0 0,0 0,0 30,0 10,0 73,3 3,3 6,7 3,3 26,7 3,3 6,7 30,0 0,0 0,0 0,0 3,3 20,0 0,0 3,3 0,0 6,7 20,0 3,3 16,7 3,3 6,7 6,7 3,3 6,7 53,3 0,0 0,0 0,0 0,0 0,0 0,0 46,7 0,0 0,0	Standard Error 4.1712 4.1712 4.1712 4.1712 4.1712 4.1712 1.3255 1.3255 1.3255 1.3255 1.3255 1.3255 23,3 3,3 0,0 3,3 10,0 23,3 0,0 3,3 0,0 0,0 10,0 3,3 96,7 10,0 20,0 6,7 6,7 6,7 46,7 3,3 20,0 23,3 40,0 0,0 36,7 3,3 16,7 3,3 3,3 10,0 6,7 20,0 0,0 33,3 26,7 13,3 13,3 40,0 3,3 6,7 0,0 26,7 6,7 0,0 16,7 60,0 6,7	z value 2.3875 18.4317 18.6218 16.0442 16.2343 0.1901 10.3108 3.1184 2.3639 -7.1924 -7.9468 -0.7544 23,3 13,3 10,0 0,0 3,3 3,3 3,3 0,0 60,0 13,3 0,0 0,0 0,0 10,0 23,3 0,0 0,0 0,0 3,3 0,0 13,3 10,0 43,3 0,0 80,0 3,3 0,0 16,7 0,0 0,0 0,0 33,3 33,3 90,0 0,0 3,3 0,0 0,0 3,3 3,3 23,3 20,0 0,0 3,3 0,0 40,0 0,0	p-value 0.0795 <0.001 <0.001 <0.001 <0.001 0.9976 <0.001 0.0099 0.0843 <0.001 <0.001 0.8748 26,7 6,7 6,7 0,0 0,0 3,3 0,0 13,3 46,7 20,0 0,0 0,0 0,0 0,0 23,3 0,0 0,0 0,0 0,0 0,0 3,3 6,7 33,3 6,7 93,3 0,0 0,0 20,0 0,0 0,0 0,0 20,0 43,3 53,3 0,0 0,0 0,0 0,0 0,0 0,0 10,0 43,3 3,3 3,3 0,0 3,3 3,3	Significance Code . *** *** *** *** *** ** . *** *** LC LC LC LC LC LC LC LC LC LC LC NA NA LC NA LC LC LC LC LC LC LC NA NA NA NA LC NA LC NA LC NA LC NA LC LC LC LC LC LC LC LC LC LC LC LC LC	Common in Denmark Common in Denmark Common in Denmark Common in Denmark Common in Denmark Common in Denmark Common in Denmark Common in Denmark Common in Denmark Common in Denmark Common in Denmark Rare in Denmark / no data available Rare in Denmark / no data available Common in Denmark Common in Denmark Relatively rare in Denmark Common in Denmark Denmark Common in Common in Denmark Common in Denmark Common in Denmark Common in Denmark Common in Denmark Common in Denmark Common in Denmark Common in Denmark Relatively rare in Common in Denmark Denmark Rare in Common in Denmark Denmark Rare in Common in Denmark Denmark Common in Common in Denmark Denmark Common in Common in Denmark Denmark Relatively Common in Denmark rare in Denmark Common in Denmark Common in Denmark Common in Denmark Common in Denmark Common in Denmark Common in Denmark Common in Denmark Common in Denmark Denmark Common in
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https://spidertraits.sci.muni.cz/
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