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1. One of the major current ecological challenges is to understand how to reconcile human activities with biodiversity conservation concerns. This issue is particularly relevant in freshwater ecosystems where biodiversity is globally under severe threat. Artificial waterbodies, such as ditch networks, are part of the few remaining wetlands in agricultural landscapes and hence play a crucial role in maintaining aquatic biodiversity in these landscapes.

2. We investigated the responses of adult Odonata assemblages at different spatial scales in a marshland crossed by ditches to two factors expected to be pivotal influences on assemblages. At the local scale, this was mainly the water regime in ditches and, at a broader scale, the composition of the landscape. Both taxonomic alpha and beta diversity, and functional trait composition were considered as response variables.

3. Significant differences were found between the responses of the two Odonata suborders.

We showed that Zygoptera species richness decreased and species turnover increased with the duration of drying episodes in ditches. Geographical distances between local assemblages as well as landscape characteristics, notably woodland cover, meadow cover, and ditch network length, also significantly shaped the distribution of Zygoptera.

For Anisoptera, species richness was not explained by environmental variables and beta diversity was associated only with local conditions; it increased with increasing dissimilarity in water quality and riparian vegetation. We also found evidence of functional trait syndromes (combinations of correlated traits) in Odonata assemblages, but without clear relationships to environmental gradients.

4. This study reveals the structuring role of water regime for Odonata in ditch networks and demonstrates the need to jointly consider environmental variables at different spatial scales to properly understand the distribution of Odonata.

Introduction

The current erosion of biodiversity is a major threat to the ecological integrity of ecosystems [START_REF] Groom | Principles of conservation biology[END_REF][START_REF] He | The global decline of freshwater megafauna[END_REF]. This is particularly true for freshwater ecosystems that have to face multiple threats such as agricultural land use, deterioration of water quality or modification of the flow regime, which result in habitat alteration and loss [START_REF] Dudgeon | Freshwater biodiversity: importance, threats, status and conservation challenges[END_REF][START_REF] Reid | Emerging threats and persistent conservation challenges for freshwater biodiversity[END_REF]. Furthermore, artificial waterbodies such as ditches and ponds are among the few remaining aquatic habitats in many agricultural landscapes [START_REF] Biggs | The importance of small waterbodies for biodiversity and ecosystem services: implications for policy makers[END_REF]Favre-Bac et al., 2017;[START_REF] Zamora-Marín | Contribution of artificial waterbodies to biodiversity: A glass half empty or half full?[END_REF]. These waterbodies may increase the diversity of aquatic habitats [START_REF] Verdonschot | Biodiversity value of agricultural drainage ditches: a comparative analysis of the aquatic invertebrate fauna of ditches and small lakes[END_REF][START_REF] Deacon | Artificial reservoirs complement natural ponds to improve pondscape resilience in conservation corridors in a biodiversity hotspot[END_REF] and thus play a significant role for biodiversity even if they are generally characterized by lower taxonomic richness than rivers or lakes [START_REF] Painter | Macroinvertebrate distributions and the conservation value of aquatic Coleoptera, Mollusca and Odonata in the ditches of traditionally managed and grazing fen at Wicken Fen, UK[END_REF][START_REF] Bubíková | Comparative macrophyte diversity of waterbodies in the Central European landscape[END_REF]. They may indeed support rare species, and thereby increase regional biodiversity, particularly in an agricultural context [START_REF] Chester | Anthropogenic refuges for freshwater biodiversity: their ecological characteristics and management[END_REF]. Among artificial waterbodies, drainage ditches can sometimes represent densely interconnected aquatic habitats [START_REF] Herzon | Agricultural drainage ditches, their biological importance and functioning[END_REF]Favre-Bac et al., 2017). In many wetlands where agricultural lands required low water level for sowing in spring, the water regime in ditches is heavily managed with, generally, three main periods: high water levels during the rainy season (in winter for temperate wetlands), and, conversely, decreasing water levels in spring to evacuate the water out, sometimes even going so far as to total drying out of ditches in summer [START_REF] Duncan | Long-term changes in agricultural practices and wildfowling in an internationally important wetland, and their effects on the guild of wintering ducks[END_REF][START_REF] Williams | The Biology of Temporary Waters[END_REF]. Beyond agricultural purposes, the water regime may impact a variety of taxa depending on the water in ditches and the associated environmental conditions, for part or all their life cycle. There is thus a need to address biodiversity consequences of water regime and to assess its importance compared to other environmental variables [START_REF] Williams | The Biology of Temporary Waters[END_REF].

To meet biodiversity conservation purposes, sufficient knowledge on the effect of water regime on biological communities, amongst other environmental features, is unquestionably required.

Additionally, such issues need to be investigated at different spatial scales [START_REF] Vellend | Conceptual synthesis in community ecology[END_REF]. A body of literature supports the importance of local environmental conditions, including water regime, on alpha diversity in agricultural ditch networks. For instance, high water depth [START_REF] Mauchamp | Delineating the influence of water conditions and landscape on plant communities in eutrophic ditch networks[END_REF]) but also temporary drying out promotes local plant species richness [START_REF] Bonis | Seed Bank Dynamics and Coexistence of Annual Macrophytes in a Temporary and Variable Habitat[END_REF], whereas shade [START_REF] Shaw | Enhancing the Biodiversity of Ditches in Intensively Managed UK Farmland[END_REF][START_REF] Mauchamp | Delineating the influence of water conditions and landscape on plant communities in eutrophic ditch networks[END_REF] and nutrient input [START_REF] Herzon | Agricultural drainage ditches, their biological importance and functioning[END_REF] have a negative impact. At a larger scale, environmental contrasts between localities can result in a high regional (i.e. gamma) diversity, as demonstrated for a large variety of taxa including plants [START_REF] Armitage | Ditch communities: a major contributor to floodplain biodiversity[END_REF], birds [START_REF] Herzon | Agricultural drainage ditches, their biological importance and functioning[END_REF] and invertebrates [START_REF] Verdonschot | Biodiversity value of agricultural drainage ditches: a comparative analysis of the aquatic invertebrate fauna of ditches and small lakes[END_REF]. In addition, connectivity between habitat patches may promote the spread of species and, ultimately, influence community structure in ditch networks at different scales (e.g. Favre-Bac et al., 2017 for plants). This means that identifying the drivers of beta diversity (defined as the extent of change in species composition between localities; [START_REF] Anderson | A new method for non-parametric multivariate analysis of variance[END_REF], is crucial to better understand the relations between local and regional biodiversity patterns in ditches, as well as the underlying processes and drivers.

Odonata are suitable model organisms to study the drivers of biodiversity structure in agricultural marshland landscapes crossed by ditches for several reasons. Firstly, they have a wide range of habitat requirements and a complex life cycle that makes them dependent on both terrestrial and aquatic habitats [START_REF] Mcpeek | Ecological factors limiting the distributions and abundances of Odonata. In: Dragonflies and damselflies. Model organisms for ecological and evolutionary research[END_REF][START_REF] Balzan | Associations of dragonflies (Odonata) to habitat variables within the Maltese Islands: A spatio-temporal approach[END_REF][START_REF] Miguel | Odonata (Insecta) as a tool for the biomonitoring of environmental quality[END_REF]. Then, they are sensitive to environmental changes at various spatiotemporal scales [START_REF] Crowley | Variability and Stability of a Dragonfly Assemblage[END_REF][START_REF] Nagy | Landscapescale terrestrial factors are also vital in shaping Odonata assemblages of watercourses[END_REF] and, lastly, they are easy to monitor [START_REF] Oertli | The use of dragonflies in the assessment and monitoring of aquatic habitats. In: Dragonflies and damselflies. Model organisms for ecological and evolutionary research[END_REF][START_REF] Giugliano | Odonata communities in retrodunal ponds: a comparison of sampling methods[END_REF]. Unlike other aquatic habitats such as ponds (e.g. [START_REF] Raebel | Multi-scale effects of farmland management on dragonfly and damselfly assemblages of farmland ponds[END_REF][START_REF] Simaika | Artificial ponds increase local dragonfly diversity in a global biodiversity hotspot[END_REF][START_REF] Briggs | Complementarity among dragonflies across a pondscape in a rural landscape mosaic[END_REF], the drivers of Odonata assemblage structure remain poorly known in ditch networks [START_REF] Harabiš | Necessity for the conservation of drainage systems as last refugia for threatened damselfly species, Coenagrion ornatum[END_REF][START_REF] Giuliano | Odonata in rice agroecosystems: Testing good practices for their conservation[END_REF]. The high dispersal ability of adult Odonata, together with their dependency on local resources, also make them ideal organisms to study variation in assemblages as a function of both the local and landscape environment (i.e. multiscale; [START_REF] Raebel | Multi-scale effects of farmland management on dragonfly and damselfly assemblages of farmland ponds[END_REF][START_REF] Briggs | Complementarity among dragonflies across a pondscape in a rural landscape mosaic[END_REF]. Up to now, most studies of Odonata in ditch networks were conducted at small spatial scale (e.g. [START_REF] Painter | Macroinvertebrate distributions and the conservation value of aquatic Coleoptera, Mollusca and Odonata in the ditches of traditionally managed and grazing fen at Wicken Fen, UK[END_REF][START_REF] Tichanek | Conservation value of post-mining headwaters: drainage channels at a lignite spoil heap harbour threatened stream dragonflies[END_REF] and focused mainly on specific species (e.g. [START_REF] Rouquette | Habitat associations of the endangered damselfly, Coenagrion mercuriale, in a water meadow ditch system in southern England[END_REF][START_REF] Harabiš | Necessity for the conservation of drainage systems as last refugia for threatened damselfly species, Coenagrion ornatum[END_REF][START_REF] Kastner | Occurrence of Aeshna viridis in marsh ditches in relation to habitat conditions (Odonata: Aeshnidae)[END_REF]. Very few multiscale studies have been conducted on Odonata, and the importance of landscape on Odonata biodiversity in ditch systems remains an open question [START_REF] Kadoya | The sensitivity of dragonflies to landscape structure differs between life-history groups[END_REF][START_REF] Balzan | Associations of dragonflies (Odonata) to habitat variables within the Maltese Islands: A spatio-temporal approach[END_REF][START_REF] Raebel | Multi-scale effects of farmland management on dragonfly and damselfly assemblages of farmland ponds[END_REF][START_REF] Nagy | Landscapescale terrestrial factors are also vital in shaping Odonata assemblages of watercourses[END_REF].

Additionally to the study of the drivers of taxonomic diversity, a trait-based approach has been shown to be a promising way to investigate how communities face environmental conditions [START_REF] Violle | Plant functional traits capture species richness variations along a flooding gradient[END_REF][START_REF] Powney | Morphological and Geographical Traits of the British Odonata[END_REF]. Functional analyses rely on the assumption that similar environmental conditions induce a convergence in the functional (trait-based) composition of communities. Some of these traits (i.e. morphological, behavioural or phenological features) are expected to highlight the mechanistic processes structuring communities and how they face ecological challenges. Despite the relatively good knowledge of the biology of Odonata in Europe, functional studies considering multiple traits and multiple taxa are still very scarce (but see recent works, for instance [START_REF] Pires | Effects of wetland hydroperiod length on the functional structure of assemblages of Odonata[END_REF][START_REF] Dalzochio | Rapid functional traits turnover in boreal dragonfly communities (Odonata)[END_REF], and to our knowledge, no such study has yet been conducted in agricultural marshlands.

The aim of this study was to identify key environmental factors for Odonata assemblages in marshlands crossed by ditches, focusing, in particular, on hydrology and landscape characteristics. More particularly, we examined variation in taxonomic (alpha and beta) diversity and functional composition of adult Odonata assemblages in ditches and the surrounding meadows. To this end, we studied 22 transects characterizing the range of landscape and local environmental conditions recorded in the study area over a five-year period.

Water regime in ditches, notably very shallow waters and drying out, was expected to have critical effects on Odonata assemblages [START_REF] Piersanti | Behaviour of the larval dragonfly Libellula depressa (Odonata Libellulidae) in drying pools[END_REF][START_REF] Crumrine | Structure and dynamics of odonate communities: accessing habitat, responding to risk, and enabling reproduction[END_REF][START_REF] Pires | Effects of wetland hydroperiod length on the functional structure of assemblages of Odonata[END_REF]. Drying might promote pioneer species with late emergence, known as summer species, cascading into a decrease in alpha diversity and an increase in spatial beta diversity. Landscape features are also expected to shape Odonata assemblages, with an expected positive link between landscape openness (woodlands versus meadows and crops covers) and dispersal abilities of adults [START_REF] Raebel | Multi-scale effects of farmland management on dragonfly and damselfly assemblages of farmland ponds[END_REF][START_REF] Nagy | Landscapescale terrestrial factors are also vital in shaping Odonata assemblages of watercourses[END_REF]. We also expected a positive effect of the availability of aquatic habitats -more precisely the total length of the ditch network -on species richness, and a decrease in beta diversity due to increased aquatic connectivity.

Drivers of Odonata assemblages are expected to vary between the two main suborders because Zygoptera are mainly small-bodied, specialist species with a weaker dispersal capability than Anisoptera which are typically large-bodied, rather generalist species with a stronger dispersal ability [START_REF] Corbet | Dragonflies: Behavior and Ecology of Odonata[END_REF][START_REF] Alves-Martins | Metacommunity patterns of Amazonian Odonata: the role of environmental gradients and major rivers[END_REF][START_REF] Nagy | Landscapescale terrestrial factors are also vital in shaping Odonata assemblages of watercourses[END_REF]. Hence, it is commonly accepted that the effects of landscapes on Zygoptera are more difficult to detect than for Anisoptera, and that Zygoptera should be more influenced by local environmental variables [START_REF] Raebel | Multi-scale effects of farmland management on dragonfly and damselfly assemblages of farmland ponds[END_REF][START_REF] Nagy | Landscapescale terrestrial factors are also vital in shaping Odonata assemblages of watercourses[END_REF]. Also, we predicted the occurrence of a combination of biological traits that would discriminate members of the two Odonata suborders.

Material and Methods

Study area

The Marais poitevin is the second largest marshland in France (>1000 km 2 ) located along the Atlantic coast (46°30'-46°15'N and 1°30'-0°35'W, Figure 1). It is known to be of international importance for wildlife [START_REF] Duncan | Long-term changes in agricultural practices and wildfowling in an internationally important wetland, and their effects on the guild of wintering ducks[END_REF]. During the 20 th century, the intensification of agricultural practices, notably grassland to cropland conversion, has resulted in the drastic shrinking of major aquatic habitats such as marshes, salt marshes and other marine habitats [START_REF] Duncan | Long-term changes in agricultural practices and wildfowling in an internationally important wetland, and their effects on the guild of wintering ducks[END_REF][START_REF] Godet | Three centuries of land cover changes in the largest French Atlantic wetland provide new insights for wetland conservation[END_REF]. Currently, land uses in the Marais poitevin are dominated by crops and meadows, and, to a lesser extent, by woodlands (respectively 48%, 42% and 10%; EPMP, 2015), with contrasted mosaics of land uses between localities. It is also composed of a complex network of drainage ditches (8,200 km long) sub-divided into numerous independent blocks (called hydrological units hereafter) in which the water depth is controlled (see EPMP (2015) and [START_REF] Mauchamp | Delineating the influence of water conditions and landscape on plant communities in eutrophic ditch networks[END_REF] for a detailed description of the study area).

Recent inventories have shown that the Marais poitevin harbors 54 Odonata species (Deux-Sèvres Nature Environnement et al., 2018) out of 89 recorded in France (UICN France et al., 2016). In the present work, we studied Odonata assemblages across 11 similar-sized and independent hydrological units (300-365 ha; Figure 1) over a five-year period (2015)(2016)(2017)(2018)(2019).

The hydrological units were mostly selected to represent the diversity of the environmental conditions in terms of the water regime.

Odonata assemblage monitoring

Twenty-two standardized 500 m-long transects (350 m along a ditch and 150 m within its adjacent meadow) were selected among the hydrological units with two transects per unit (Figure 1). On average, the distance to the closest transect was 900 ± 580 m (mean ± standard deviation; Euclidean distance between the barycentre of transects). Transects were surveyed each year once a month from May to August, in order to detect all Odonata species due to differences in phenology [START_REF] Balzan | Associations of dragonflies (Odonata) to habitat variables within the Maltese Islands: A spatio-temporal approach[END_REF][START_REF] Simaika | Artificial ponds increase local dragonfly diversity in a global biodiversity hotspot[END_REF][START_REF] Giuliano | Odonata in rice agroecosystems: Testing good practices for their conservation[END_REF]. Individuals were recorded and identified at the species level while walking the transects at a slow pace for a duration of 60 minutes, via a visual census within a 5-meter width, using binoculars combined with occasional captures of individuals using a hand net. Sampling took place during clement weather conditions (temperature > 20°C, sunny and windless days) between 10am and 6pm as recommend by [START_REF] Brooks | Review of a method to monitor adult dragonfly populations[END_REF]. The abundances of each species for the four annual visits were pooled into a single record prior to analysis.

Odonata traits

We compiled 15 biological and behavioural traits for all of the sampled Odonata species using existing trait databases (mainly [START_REF] Harabiš | European database of the life-history, morphological and habitat characteristics of dragonflies (Odonata)[END_REF] and [START_REF] Powney | Morphological and Geographical Traits of the British Odonata[END_REF]) together with additional literature for the few missing data (see Table S1). The traits considered were: abdomen size, adult body size, voltinism, flight period (start, end and duration), flight mode, oviposition mode, overwintering stage, territorial behaviour, courtship behaviour, dispersal ability, migratory behaviour, larval body size and larval behaviour.

Environmental conditions

For each transect, the daily water depth of the adjacent ditch was obtained from the water level measurement recorded by a limnigraph located in one representative ditch of each hydrological unit, corrected according to the altitude of the ditch bottom. The monthly average water depths were calculated from January to August. Ditches generally dry out from August to November in the Marais poitevin; and drying duration (in days) was thus calculated for each transect over the 12-month period preceding the Odonata sampling. The ditches were considered dry when the daily water depth was below 5 cm, to take into account the uncertainty associated with the elevation measurement from the bottom of the ditch. To assess the temporary open water habitats available within the adjacent meadows, we used the number of days during spring (April to June) on which 20% of the meadow area of each hydrological unit was flooded (later in the season, no such flooded threshold occurred). Specifically, a pixel of one square meter on a LIDAR imaging raster was considered as flooded when its altitude on the digital elevation model was lower than the water depth recorded using limnigraphs [START_REF] Rapinel | Daily monitoring of shallow and fine-grained water patterns in wet grasslands combining aerial LiDAR data and in situ piezometric measurements[END_REF]. Other flood duration quantiles (e.g. 5% or 10%) were considered initially but they were found to be highly correlated with the water depths in ditches so they were not retained.

A series of landscape characteristics were measured in a 500-m buffer radius around each transect. This buffer size is in the range of distances proved to be important for adult Odonata (100 m to 1600 m in [START_REF] Raebel | Multi-scale effects of farmland management on dragonfly and damselfly assemblages of farmland ponds[END_REF], but larger distances were used in [START_REF] Nagy | Landscapescale terrestrial factors are also vital in shaping Odonata assemblages of watercourses[END_REF]:

1.25 to 5 km) and it represents a compromise to examine the distribution of Odonata at a landscape scale without significant overlapping between transects. Meadow cover and crop cover (%) were measured using land-use maps (EPMP (2015) based on IGN ( 2016)) and woodland cover (%) using remote sensing data [START_REF] Rapinel | Cartographie 2014 des habitats naturels du Parc Naturel Régional du Marais poitevin par télédétection[END_REF]. The length of the ditch network (i.e. a proxy for the amount of aquatic habitats) was also measured. All of the landscape variables were measured using QGIS 3.2 (QGIS Development Team, 2018).

We did not expect Odonata to exhibit a strong response to water quality conditions as the overall eutrophication of the Marais poitevin has likely filtered out eutrophication-intolerant species [START_REF] Mauchamp | Delineating the influence of water conditions and landscape on plant communities in eutrophic ditch networks[END_REF]. However, eutrophication can be a relevant proxy of other environmental variables such as farming intensification and we therefore used ten water quality variables in the subsequent analysis: water conductivity, pH, saturation in oxygen and the concentrations of ammonium, nitrite, nitrate, total nitrogen (Kjeldahl), orthophosphate, dissolved organic carbon and chlorophyll a (more details on sampling are provided in Table S2A). For each ditch belonging to a surveyed transect, we also included six additional habitat variables of interest for adult Odonata. ( 1) We considered a possible shade effect using an index representing hedge cover. Two indices characterizing the herbaceous vegetation density [START_REF] Raebel | Multi-scale effects of farmland management on dragonfly and damselfly assemblages of farmland ponds[END_REF](3) were considered on the lower banks (helophyte species) and upper banks (other herbaceous species) close to each transect. We differentiated helophyte species from other herbaceous species as they might play different ecological functions during the life cycle of Odonata [START_REF] Lenz | The importance of abiotic and biotic factors for the structure of odonate communities of ponds[END_REF][START_REF] Rouquette | Habitat associations of the endangered damselfly, Coenagrion mercuriale, in a water meadow ditch system in southern England[END_REF]. (4) Algae cover (mainly Enteromorpha and Ulva spp.) and ( 5) aquatic vegetation (macrophyte) cover were assessed in the ditches occurring along the transects as described in [START_REF] Mauchamp | Delineating the influence of water conditions and landscape on plant communities in eutrophic ditch networks[END_REF]. ( 6) As invasive crayfish may have a deleterious effect on Odonata [START_REF] Mccarthy | Coupling long-term studies with meta-analysis to investigate impacts of non-native crayfish on zoobenthic communities[END_REF][START_REF] Siesa | Assessing the consequences of biological invasions on species with complex life cycles: Impact of the alien crayfish Procambarus clarkii on Odonata[END_REF], we assessed the abundance of the red swamp crayfish (Procambarus clarkii) which is widely distributed in the study area. Complementary information on these six habitat indices is given in Table S2A.

Statistical analysis

All of the data analyses were performed with R software (R Core Team, 2021). After a standard data exploration, we retained 20 variables with limited collinearity from the initial set of 33 environmental variables (with the "vifcor" function in the usdm package, Naimi, 2017) using a correlation threshold of 0.7 as recommended in [START_REF] Dormann | Collinearity: a review of methods to deal with it and a simulation study evaluating their performance[END_REF] (range of values in Table S2B; correlations between variables in Table S2C). Three water quality variables (chlorophyll a content, total nitrogen and dissolved organic carbon), and all of the water depth variables except water depth in July were excluded from the subsequent analyses.

Firstly, we used generalized-linear mixed models (GLMM, with a Poisson error distribution) with the hydrological unit and the year as random effects, to assess which environmental variables (scaled data) explained the variation in alpha diversity (lme4 package, [START_REF] Bates | lme4: Linear Mixed-Effects Models using[END_REF]. We produced all candidate models testing all simple and additive effects up to a maximum of three variables per model to limit the complexity of the models. We then used a multi-model inference approach to calculate model-averaged parameter estimates (with 95% Confidence Intervals, 95% CIs) for the variables included in the selection of models (cumulated weight AICc < 0.95, the Akaike information criterion corrected for small sample sizes, [START_REF] Burnham | Model selection and multimodel inference. A practical information-theoretic approach[END_REF]. The dredging and model averaging procedures were performed using the MuMin package [START_REF] Bartoń | MuMIn: Multi-Model Inference[END_REF]. The effect of an explanatory variable was considered significant when its estimate (the slope of the relation) was different from zero (when its 95% CI excluded zero). The quality of the models was evaluated using the r 2 values calculated for the fixed effects for the global model (marginal r 2 using the "r.squaredGLMM" function in the MuMin package; [START_REF] Bartoń | MuMIn: Multi-Model Inference[END_REF]. Analyses were performed on all species combined, and then on Zygoptera and Anisoptera separately.

To investigate variables associated with beta diversity, we calculated the Bray-Curtis dissimilarity matrix on the presence-absence data and used Generalized Dissimilarity Modelling (GDM; [START_REF] Ferrier | Using generalized dissimilarity modelling to analyse and predict patterns of beta diversity in regional biodiversity assessment[END_REF]. GDM is a matrix regression-based method accommodating two typical non-linearities in ecological datasets: (1) variation in the rate of compositional turnover at different positions along environmental gradients, and ( 2) the curvilinear relation between the observed compositional dissimilarity, and increasing ecological and geographic distances between transects. We assessed the significance of each predictor using the default number of permutations ( 50) and plotted the I-splines only for the significant predictors. To measure the relative importance of each significant predictor in driving species turnover, we summed the three coefficients of the I-splines (see [START_REF] Ferrier | Using generalized dissimilarity modelling to analyse and predict patterns of beta diversity in regional biodiversity assessment[END_REF] for more details). We ran the GDM models, plotted the I-splines for each predictor and assessed the importance of predictors on the response variables using the "gdm" and "gdm.varImp" functions available in the R package gdm [START_REF] Fitzpatrick | gdm: Generalized Dissimilarity Modeling[END_REF]. We did not standardize the environmental variables in GDM in order to make it easier to interpret variation in beta diversity along the ecological gradients [START_REF] Fitzpatrick | Environmental and historical imprints on beta diversity: insights from variation in rates of species turnover along gradients[END_REF]. As for alpha diversity, analyses were performed on all species combined, and then on Zygoptera and Anisoptera separately. Given the highly uneven local assemblages (see below), we also modelled beta diversity using abundances. We presented only the results from presence-absence data, except when complementary insightful patterns occurred (see the results of GDM models using abundance data in Table S4).

We used an RLQ analysis combined with a fourth-corner analysis to explore the traitenvironment relations [START_REF] Dray | Combining the fourth-corner and the RLQ methods for assessing trait responses to environmental variation[END_REF]. RLQ is a multivariate technique consisting of a threetable ordination to identify the co-structures between an environmental table (R), a presenceabsence species table (L) and a trait table (Q) [START_REF] Dolédec | Matching species traits to environmental variables: a new three-table ordination method[END_REF]. We generated a Correspondence Analysis (CA) on the species table. The table of environmental variables was analysed using a Principal Component Analysis (PCA), with the CA transect scores used as the row weight. The table of traits was analysed with a Hill Smith PCA, using the CA species scores as the column weight. Then, the simultaneous ordination plot was computed by combining the independent analyses with RLQ, using the "rlq" function of package ade4 [START_REF] Dray | The ade4 Package: Implementing the Duality Diagram for Ecologists[END_REF]. A global Monte-Carlo test with 10,000 random permutations was performed on the RLQ values to test the relationships under two models. One tested the relationship between the species composition and the environmental conditions (described as Model 2 by [START_REF] Dray | Testing the Species Traits-Environment Relationships: The Fourth-Corner Problem Revisited[END_REF]) and the other tested the species distribution according to their traits (described as Model 4 as defined in [START_REF] Dray | Testing the Species Traits-Environment Relationships: The Fourth-Corner Problem Revisited[END_REF]). We will refer to trait syndromes when describing the combination of related traits for each axis of the co-inertia analysis [START_REF] Dray | Combining the fourth-corner and the RLQ methods for assessing trait responses to environmental variation[END_REF]. To complement the RLQ results, an improved version of the fourth-corner method including adjustments for multiple comparisons was used with 10,000 random permutations [START_REF] Ter Braak | Improved testing of species traitsenvironment relationships in the fourth-corner problem[END_REF][START_REF] Dray | Combining the fourth-corner and the RLQ methods for assessing trait responses to environmental variation[END_REF], allowing to test for individual correlations between each trait and each environmental variable, using the "fourthcorner" function of package ade4 [START_REF] Dray | The ade4 Package: Implementing the Duality Diagram for Ecologists[END_REF].

Results

Description of assemblages

A total of 13,124 individuals belonging to 39 Odonata species (20 Zygoptera and 19 Anisoptera species) were recorded across the 22 transects over the five-year period (Table S3). The most frequent species were respectively Ischnura elegans (observed on 85% of the 110 annual censuses), Platycnemis pennipes (70%), Orthetrum cancellatum (54%) and Platycnemis acutipennis (54%). Additionally, the most abundant species were respectively I. elegans, Erythromma viridulum, P. pennipes and P. acutipennis (Table S3). These four species represented 91% of all Zygoptera and 82% of all Odonata individuals. Orthetrum cancellatum, the most abundant species among Anisoptera, was approximately ten times less abundant than the most common Zygoptera (Table S3). Conversely, three species were only recorded on one transect (Libellula quadrimaculata, Aeshna cyanea and Somatochlora flavomaculata; Table S3). The annual species richness per transect ranged from 2 to 20, with an average of seven species (three for Zygoptera, five for Anisoptera) per transect.

Environmental variables associated with taxonomic alpha diversity

Four environmental variables significantly influenced the total along-transect Odonata species richness, all with a negative effect (Table 1). The greatest effect size was related to the drying duration (-0.25), while the three other significant variables were all related to landscape characteristics (-0.15 to -0.20 for ditch network length, meadow cover and woodland cover; Table 1). The same explanatory variables were found for Zygoptera species richness, except the ditch network, while two additional variables were found significant: crop cover (negative relation) and the water depth of the adjacent ditch (positive relationship; Table 1). Variation in Anisoptera species richness was not significantly related to any of the environmental descriptors considered. We found a moderate effect of both random effects (years and hydrological units) on variation in the species richness when considering all species but none on Zygoptera species richness (see marginal and conditional r 2 values in Table 1).

Environmental variables associated with taxonomic beta diversity

Full GDM models accounted for 22%, 19% and 10% of the total deviance for taxonomic beta diversity considering respectively all species, Zygoptera only and Anisoptera only. Geographic distance between pairs of transects, drying duration and the hedge index were significant predictors of beta diversity when considering all species together and Zygoptera alone (Table 2, Figure 2a,b). More specifically, beta diversity kept increasing with increasing geographic distances and drying duration and it increased with the hedge index above a threshold. For Anisoptera, beta diversity increased with increasing geographic distance up to 20 km before reaching a plateau. It also increased with nitrite concentration in ditch water and herbaceous vegetation density on the upper banks (Figure 2c). Considering abundance data for beta diversity calculation led to a higher explained deviance than with the presence-absence data. It particularly highlighted an effect of vegetation density on lower banks on Zygoptera beta diversity and a strong effect of water depth on Anisoptera beta diversity (Table S4).

Functional trait patterns along environmental gradients

The first two axes of the RLQ analysis accounted for 71% of the total co-inertia, meaning that a clear relationship occurred between the environmental conditions and the functional structure of Odonata assemblages (Figure 3). The variance was well preserved on the first two axes of the RLQ (respectively 75 and 71% for the environmental scores and 45% and 67% for the traits). The contingency structure of the co-inertia analysis was partially correlated with the ordination plot obtained with the species table alone (correlation of 0.28 for the first axis, 0.18 for the second), indicating a moderate relationship between the species distribution and the final co-structure.

The first axis of the co-inertia analysis corresponds to a landscape openness gradient. Transects on the left side of the ordination plot were characterized by the highest meadow cover while transects on the right side were characterized by the highest wooded cover values; crop cover also contributed to this axis but to a lesser extent (Figure 3a,c, correlation values in Table S5).

The first axis was also highly correlated with hedge cover (Figure 3c). Overwintering stage, date of flight start and migration mainly contributed to the trait syndrome recorded along the first axis of the co-inertia analysis (Figure 3d). In the fourth-corner analysis, the environmental gradients of the first RLQ axis were negatively correlated with late flight start, univoltinism and dispersal ability (Figure 4a). The combination of traits correlated with the first RLQ axis (first trait syndrome) was negatively correlated with the landscape openness gradient and the cover of aquatic vegetation within the ditches, and positively correlated with the ditch network length and vegetation density on the lower banks (Figure 4b). The second axis of the ordination was mostly structured by water quality and the vegetation density on the upper banks (Figure 3c). The main traits structuring the second axis were larval strategy, oviposition mode, body size and dispersal ability. These traits formed a second trait syndrome (Figure 3d) which primarily differentiated Anisoptera from Zygoptera (Figure 3b). In the fourth-corner analysis, dispersal ability was positively correlated with the water quality gradient (Figure 4a), and there was no environmental variable significantly correlated with the trait syndrome of the second axis (Figure 4b).

The species composition of assemblages was significantly related to the environmental conditions ("Model 2", p-value < 0.001) but not to traits ("Model 4", p-value = 0.126). Similar to the bivariate statistics between traits and environmental variables, the fourth-corner analysis did not show a significant relationship. All this means that the functional analyses indicated some links between the environment and the functional structure of assemblages without identifying clear bivariate relationships between species traits and environmental variables.

Discussion

In this study, we sought to examine whether the structure of Odonata assemblages in marshlands crossed by ditches is mainly controlled by hydrology and landscape among a panel of environmental variables considered. According to our expectations, we demonstrated that water regime (duration of drying events and water depth), and a set of landscape variables (land uses and ditch network length) are the main variables associated with Odonata assemblages in the marshlands we studied. The globally eutrophic character of waters in the Marais poitevin likely filtered out species intolerant to eutrophication, explaining why these variables were poorly associated with Odonata assemblage composition among localities. The studied ditches hosted 77% of the regional diversity [START_REF] Fouillet | Etude de peuplement d'invertébrés aquatiques et d'Odonates des prairies inondées et des réseaux de fossés de l'ouest du Marais piotevin[END_REF]Deux-Sèvres Nature Environnement et al., 2018), and the missing species are either very rare in the region (e.g.

Lestes macrostigma or Sympetrum vulgatum) or restricted to habitats not recorded here (e.g.

Onychogomphus spp. preferring fast-flowing waters). The influence of water regime, landscape metrics and, lastly, the other local variables are hereafter discussed considering both the taxonomic and functional descriptors of Odonata assemblages.

Predominant role of the temporary nature of ditch waters

We found that the alpha diversity of Odonata assemblages greatly decreased when the duration of drying increased in ditches. This agrees with [START_REF] Piersanti | Behaviour of the larval dragonfly Libellula depressa (Odonata Libellulidae) in drying pools[END_REF] and Pires, Stenert & Maltchik (2017) who found that drying events in ponds eliminate the larvae of most Odonata species, and therefore have an impact on local populations of adults [START_REF] Mcpeek | Ecological factors limiting the distributions and abundances of Odonata. In: Dragonflies and damselflies. Model organisms for ecological and evolutionary research[END_REF]. Drying duration was also the environmental predictor that best explained the dissimilarities in Odonata assemblage composition between sites. Conversely to [START_REF] Bogan | If you build it, they will come: rapid colonization by dragonflies in a new effluent-dependent river reach[END_REF] who found that short drying events (i.e. a couple of days) did not impact Odonata assemblages, beta diversity for all species combined increased linearly with drying duration in the present study. To be precise, drying duration varied strongly among sites in the Marais poitevin (on average 23 ± 47 days, range: 1-194 days), representing severe conditions. The patterns of variation in alpha and beta diversity as a function of drying duration we found were however similar to what has been documented for other aquatic macroinvertebrates elsewhere, notably in intermittent streams (e.g. Ephemoreptera, Plecoptera, Trichoptera;[START_REF] Bonada | Macroinvertebrate community structure and biological traits related to flow permanence in a Mediterranean river network[END_REF][START_REF] Datry | Broadscale patterns of invertebrate richness and community composition in temporary rivers: effects of flow intermittence[END_REF][START_REF] Crabot | Drying determines the temporal dynamics of stream invertebrate structural and functional beta diversity[END_REF]. Odonata are often presented as the most resilient macroinvertebrates to flow intermittence since a quick recolonization from perennial refuges is frequently observed due to their strong dispersal abilities [START_REF] Bogan | Aquatic invertebrate communities exhibit both resistance and resilience to seasonal drying in an intermittent coastal stream[END_REF]. Similarly, we found that drying duration did not influence alpha and beta diversity of Anisoptera, which are pioneers species and excellent colonizers of temporary habitats (Barros [START_REF] Miguel | Odonata (Insecta) as a tool for the biomonitoring of environmental quality[END_REF]. The strong dispersal abilities of these species could result in homogenization of the species composition among local assemblages irrespective of disturbance patterns (Barros [START_REF] Miguel | Odonata (Insecta) as a tool for the biomonitoring of environmental quality[END_REF]. We showed, however, that increased drying duration strongly reduced Zygoptera alpha diversity and led to an increase in spatial beta diversity. This demonstrates that managing water levels to avoid long drying events could promote local diversity of Zygoptera in ditch networks.

Traits positively correlated with each other are typical features of summer species, able to cope with temporary aquatic habitats [START_REF] Corbet | Dragonflies: Behavior and Ecology of Odonata[END_REF][START_REF] Corbet | Voltinism of Odonata: a review[END_REF][START_REF] Crumrine | Structure and dynamics of odonate communities: accessing habitat, responding to risk, and enabling reproduction[END_REF]. For instance, late-season phenology and univoltinism characterize summer species such as certain Aeshna and Sympetrum species, which are common in temporary habitats [START_REF] Mccauley | Metacommunity patterns in larval odonates[END_REF]. In addition, migration and strong dispersal ability are two other relevant traits for Odonata colonizing temporary aquatic habitats [START_REF] Corbet | Dragonflies: Behavior and Ecology of Odonata[END_REF]. All four traits were positively associated and constituted a trait syndrome. In the co-inertia analysis, the overwintering stage also isolated species such as certain Lestes and Sympetrum species. Eggs of these species overwinter in mud and vegetation (instead of laying eggs in water) and hatch quickly. Nevertheless, no significant correlation was found between this trait syndrome and the duration of drying. One possible explanation could be that the traits of "summer species" may be selected as soon as an aquatic habitat dries out, regardless of the length of drying events.

Although few relationships between functional composition and environmental gradients were found in this study, their coupled analysis can provide insightful information for management initiatives. For instance, identifying sites where species show a later phenology could determine the timing of some conservation strategies in the marshland such as the dredging of ditches [START_REF] Twisk | Effects of ditch management on caddisfly, dragonfly and amphibian larvae in intensively farmed peat areas[END_REF].

The significant effect of the summer water depth in the ditches on the structure of the Odonata assemblages has also been reported elsewhere [START_REF] Kietzka | Landscape ecological networks are successful in supporting a diverse dragonfly assemblage[END_REF][START_REF] Simaika | Artificial ponds increase local dragonfly diversity in a global biodiversity hotspot[END_REF]. When considering the two suborders separately, only Zygoptera local species richness was higher around ditches exhibiting a high water depth, while water depth was a predictor of beta diversity for neither Anisoptera nor Zygoptera. However, when analyses were performed using abundance data, Anisoptera species turnover increased when water depth in July was low (< 0.30 m), and a significant albeit weaker effect was found for Zygoptera as well.

The 0.30-m water depth threshold we found indicates that variations in the water depth have strong ecological implications in shallow waters, which are often characterized by extreme conditions (notably very high temperature and low oxygen concentrations, [START_REF] Williams | The Biology of Temporary Waters[END_REF]. This again emphasizes the pivotal role of anthropic management of water regime in such systems.

Influence of landscape characteristics

Woodland cover, meadow cover and ditch network length were the main landscape characteristics shaping Odonata assemblages, with species richness negatively associated with all three. We were expecting a negative effect of woodlands on Zygoptera species richness, because woodlands likely decrease the dispersal distance of the poorly dispersing members of this group [START_REF] Keller | Do landscape barriers affect functional connectivity of populations of an endangered damselfly?[END_REF][START_REF] Raebel | Multi-scale effects of farmland management on dragonfly and damselfly assemblages of farmland ponds[END_REF][START_REF] Nagy | Landscapescale terrestrial factors are also vital in shaping Odonata assemblages of watercourses[END_REF].

However, we would have expected a positive effect of meadow cover because an open terrestrial matrix facilitates dragonfly movements [START_REF] Pither | An Experimental Assessment of Landscape Connectivity[END_REF][START_REF] Keller | Do landscape barriers affect functional connectivity of populations of an endangered damselfly?[END_REF][START_REF] French | The movement responses of three libellulid dragonfly species to open and closed landscape cover[END_REF], additionally, meadows are more suitable for feeding and resting than crops [START_REF] Goertzen | Urbanization versus other land use: diverging effects on dragonfly communities in Germany[END_REF][START_REF] Nagy | Landscapescale terrestrial factors are also vital in shaping Odonata assemblages of watercourses[END_REF]. As the percentages of all land-uses balance, the negative association between the three land-use covers and Zygoptera species richness are, at first sight, surprising. However, it cannot be excluded than non-linear relationships between land-uses and species richness occur, which would be the case if a specific mosaic of habitats was the most beneficial to Zygoptera, something that cannot be really examined due to a limited range of land-use covers in the study area (see Table S2B).

Apart from the importance of the composition of the landscape for Odonata assemblages, it would be interesting to explore in future work the possible influence of the arrangement of the different landscape elements.

Contrary to our expectation, ditch network length was negatively associated with local species richness and was not associated with beta diversity. It may be possible that many ditches in the hydrological units we studied dry out early in summer, leading to a low connectivity and poor quality habitats for Odonata. In such a case, Odonata would concentrate on the only available aquatic habitat. One possible additional explanation could be that ditch network length did not fairly represent the amount of aquatic habitat but paralleled woodland cover, which had a negative effect on Zygoptera species richness. Indeed, the high correlation between both variables (r = 0.7) prevents a clear understanding of their relative contribution in structuring Odonata assemblages.

We expected that landscape effects would not be detectable on Zygoptera (i.e. less mobile Odonata; [START_REF] Corbet | Dragonflies: Behavior and Ecology of Odonata[END_REF] contrary to Anisoptera which display better flying abilities [START_REF] Raebel | Multi-scale effects of farmland management on dragonfly and damselfly assemblages of farmland ponds[END_REF][START_REF] Nagy | Landscapescale terrestrial factors are also vital in shaping Odonata assemblages of watercourses[END_REF]. Results were not in line with this prediction since the species richness of Zygoptera, and not Anisoptera, varied with some landscape characteristics, and differences in beta diversity of both groups were linked to local variables only. Within our 500m buffers, Zygoptera could be instead very sensitive to landscape configuration precisely because they have poorer dispersal abilities and difficulties dispersing to another suitable patch when local environmental conditions deteriorate (e.g. drying of ditches). [START_REF] Raebel | Multi-scale effects of farmland management on dragonfly and damselfly assemblages of farmland ponds[END_REF] also showed that Zygoptera responded to landscape variables within 400-m buffers, while Anisoptera started to respond to landscape variables from a 1600-m buffer radius. Similarly, [START_REF] Nagy | Landscapescale terrestrial factors are also vital in shaping Odonata assemblages of watercourses[END_REF] detected responses of Anisoptera but only at large buffer size (i.e. 5000m).

Furthermore, beta diversity of Odonata overall increased with geographic distance between sites, which is generally interpreted as an increasing role of dispersal limitation [START_REF] Heino | Metacommunity organisation, spatial extent and dispersal in aquatic systems: patterns, processes and prospects[END_REF]. More precisely, beta diversity kept increasing for Zygoptera with geographic distance but quickly reached a plateau for Anisoptera. In addition, the fact that the GDM analysis performed on Anisoptera was less predictive than for Zygoptera might reflect a more random spatial distribution of Anisoptera. This is another sign, along with the broad distribution of these species in the co-inertia analysis, of both the stronger dispersal ability of Anisoptera and their higher tolerance of diverse environmental conditions compared to Zygoptera [START_REF] Alves-Martins | Metacommunity patterns of Amazonian Odonata: the role of environmental gradients and major rivers[END_REF]. Future investigations are needed to progress in the understanding of the effect of large-scale variables on Odonata assemblage composition, notably consideration of the configuration of landscapes.

Minor influence of other local environmental variables

Our results revealed that water eutrophication influenced Anisoptera beta diversity, despite their generally greater tolerance of degraded environments [START_REF] Corbet | Dragonflies: Behavior and Ecology of Odonata[END_REF][START_REF] Oliveira-Junior | The Zygoptera/Anisoptera Ratio (Insecta: Odonata): a New Tool for Habitat Alterations Assessment in Amazonian Streams[END_REF]. This may be because ecological disparities exist within members of the Anisoptera.

For instance, Libellulidae are highly environment-tolerant, whereas certain Gomphidae are sensitive to water quality [START_REF] Villalobos-Jimenez | Dragonflies and damselflies (Odonata) in urban ecosystems: A review[END_REF] and, in the present study, Gomphus pulchellus was indeed found in the best water quality conditions. Among all local variables, the vegetation both along and within ditches was also found to influence Odonata assemblage structure. Increased heterogeneity in hedge cover and vegetation density on the upper banks was associated, respectively, with an increase in Zygoptera and Anisoptera beta diversity. Although riparian vegetation can be beneficial for all species [START_REF] Osborn | Determinants of adult dragonfly assemblage patterns at new ponds in South Africa[END_REF][START_REF] Schindler | Dragonfly associations (Insecta : Odonata) in relation to habitat variables: a multivariate approach[END_REF], it mainly favors small-sized species and perchers, which are thermal conformers and need to relocate to maintain their body temperature, for both Zygoptera and Anisoptera [START_REF] Corbet | Fliers and perchers among Odonata: dichotomy or multidimensional continuum? A provisional reappraisal[END_REF]. In addition, some Odonata avoid overgrown riparian vegetation that shades the water surface, probably because it makes it more difficult to recognize a habitat [START_REF] Painter | Effects of ditch management patterns on Odonata at Wicken Fen, Cambridgeshire, UK[END_REF][START_REF] Remsburg | Shade Alone Reduces Adult Dragonfly (Odonata: Libellulidae) Abundance[END_REF][START_REF] Harabiš | High diversity of odonates in post-mining areas: Meta-analysis uncovers potential pitfalls associated with the formation and management of valuable habitats[END_REF]. Aquatic vegetation cover within ditches was linked to the functional structure of Odonata assemblages, but surprisingly not to endophytic egg-laying species, (but see [START_REF] Buchwald | Vegetation and dragonfly fauna -characteristics and examples of biocenological field studies[END_REF]. Perhaps the limited range of aquatic vegetation cover within ditches made it impossible to detect such an effect. In any case, maintaining microhabitat heterogeneity and vegetation at different stages of succession likely promotes Odonata biodiversity [START_REF] Harabiš | High diversity of odonates in post-mining areas: Meta-analysis uncovers potential pitfalls associated with the formation and management of valuable habitats[END_REF][START_REF] Simaika | Artificial ponds increase local dragonfly diversity in a global biodiversity hotspot[END_REF][START_REF] Johansson | Environmental variables drive differences in the beta diversity of dragonfly assemblages among urban stormwater ponds[END_REF]. Lastly, crayfish abundances and algae cover did not influence Odonata assemblages in this study, something that is congruent with results found elsewhere for crayfish (e.g. [START_REF] Siesa | Assessing the consequences of biological invasions on species with complex life cycles: Impact of the alien crayfish Procambarus clarkii on Odonata[END_REF] but not for algae (e.g. [START_REF] Johansson | Environmental variables drive differences in the beta diversity of dragonfly assemblages among urban stormwater ponds[END_REF].

Conclusion

Our results highlighted the critical influence of hydrology (water depth and duration of the drying events) on Odonata assemblages in agricultural marshland landscapes crossed by ditches. This suggests that ditch water management offers clear possibilities to maintain and possibly promote Odonata diversity (see also [START_REF] Herzon | Agricultural drainage ditches, their biological importance and functioning[END_REF][START_REF] Stratford | A simple model to quantify the potential trade-off between water level management for ecological benefit and flood risk[END_REF].

For example, water management can be better designed to prevent drying episodes and hence to meet conservation purposes in anthropogenic aquatic systems [START_REF] Twisk | Effects of ditch management on caddisfly, dragonfly and amphibian larvae in intensively farmed peat areas[END_REF][START_REF] Bogan | If you build it, they will come: rapid colonization by dragonflies in a new effluent-dependent river reach[END_REF][START_REF] Mauchamp | Delineating the influence of water conditions and landscape on plant communities in eutrophic ditch networks[END_REF]. Indeed, we highlighted that maintaining a water depth of several tens of centimetres throughout the summer might play an essential role for Odonata assemblages. Moreover, the heterogeneity of local water depth conditions is essential for a high turnover of Odonata species and possibly to increase regional diversity. Furthermore, our findings support the idea that conducting multiscale studies is crucial to progress the understanding of community assembly mechanisms; research has so far mainly focused on the effect of local processes on Odonata assemblages in agricultural landscapes. Lastly, even if we did not succeed in showing clear relationships between trait syndromes and environmental gradients, the use of a trait-based approach could contribute to better understanding of Odonata assemblage structure.

Hence, we call for further multiscale investigations considering both taxonomic and functional diversity of Odonata in other agricultural landscape contexts to provide valuable guidelines for their conservation per se and more broadly to preserve the ecological integrity of the anthropic freshwater ecosystems that host them. Table 1: GLMM results explaining variation in alpha diversity. Only significant variables from the model selections are provided (mean and 95% confidence interval for each estimate). The marginal r 2 (fixed effects) and the conditional r 2 (fixed effects and random effects) of the global model are given for each group of Odonata considered. Variation in Anisoptera species richness was not explained by the environmental descriptors considered. S1, S2 and S3.
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