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Pollination is a critical ecosystem service given its essential role in sustaining food production, while pollinating insects are declining worldwide. Pollination capacity can be estimated through direct indicators characterising pollinator communities. Pollinators need feeding and nesting resources, so their presence can also be estimated through indirect indicators characterising these resources at plot and landscape scale. In this study, we aimed to identify the subset of resource indicators accounting for pollination capacity in orchards by relating insect presence to the most relevant environmental variables for managing pollinator presence. In 31 orchards of the Grenoble region (France) we measured direct indicators of pollinator abundance and richness at plot scale.

Simultaneously we quantified indirect indicators of landscape and plot scale feeding and nesting resources. We selected indicators significantly correlated with insect presence using simple linear models between resource indicators and measures of insect taxonomic richness and abundance.

Multiple linear regressions including significant resource indicators at both plot and landscape scales showed that landscape composition and presence of beehives explained between 19 and 63 % of the observed variance of pollinator community indicators. Total pollinator abundance decreased with distance to the closest grassland patch and increased with abundance of beehives. Pollinator richness increased with grassland cover within a 3 km radius. Domestic honeybee abundance increased with beehives located both in the plots and the landscape, and decreased with isolation from the closest grassland patch. Wild hymenopteran abundance increased with grassland cover within 3 km and forest cover at 500 m. Dipteran abundance increased when beehives were located only in the landscape. This study highlights the prevalent role of landscape-scale resources for pollinator communities over in-field flower resources. Thus, in order to favour pollinators, management should focus mainly on the landscape scale, necessitating cooperation between farmers. However, as resource indicators explained less than half of the observed variance for most community variables, inferring pollinator community characteristics from specific environmental variables 2 remains uncertain. Further work could explore how orchard management practices influence our conclusions.

Introduction

Ecosystem services are the benefits supplied to human well-being by ecosystems at a global scale [START_REF] Mea | Millennium Ecosystem Assessment: Ecosystems and Human Well-being: Synthesis[END_REF]. Pollination as a regulating ecosystem service ('pollination' henceforth) plays a key role for biodiversity conservation and human well-being with 87.5 % of flowering plants species being pollinated by animals [START_REF] Ollerton | How many flowering plants are pollinated by animals?[END_REF]. With numerous major crops depending on animal pollination [START_REF] Klein | Importance of pollinators in changing landscapes for world crops[END_REF], pollination supported up to 5 to 8 % of global crop production in 2015 (IPBES, 2016) . It contributes to human nutrition as pollinator-dependent crops contain micronutrients essential for human health [START_REF] Chaplin-Kramer | Global malnutrition overlaps with pollinator-dependent micronutrient production[END_REF]. Besides, pollination has nonmaterial values, as it is involved in spiritual traditions, is a source of artistic inspiration and supports aesthetic value by promoting floral diversity (IPBES, 2016).

Pollination as an actor of human food production has numerous definitions [START_REF] Bartholomée | Disentangling the diversity of definitions for the pollination ecosystem service and associated estimation methods[END_REF][START_REF] Liss | Variability in ecosystem service measurement: a pollination service case study[END_REF] that can be separated between the flow and capacity facets of ES [START_REF] Villamagna | Capacity, pressure, demand, and flow: A conceptual framework for analyzing ecosystem service provision and delivery[END_REF]. The presence of pollinating animals, e.g. pollinating insects, determines ecosystem pollination capacity. Pollination capacity is considered as an indicator of the pollination ES in most models (e.g. [START_REF] Schulp | Quantifying and mapping ecosystem services: Demand and supply of pollination in the European Union[END_REF], InVEST -Davis et al., 2017). It can be estimated using direct indicators based on insect observations or insect captures within target crops or ecosystems [START_REF] Bartholomée | Disentangling the diversity of definitions for the pollination ecosystem service and associated estimation methods[END_REF]: pollinating insect abundance [START_REF] Saunders | Almond orchards with living ground cover host more wild insect pollinators[END_REF][START_REF] Winfree | Are ecosystem services stabilized by differences among species? A test using crop pollination[END_REF], richness [START_REF] Lowenstein | Diversity of wild bees supports pollination services in an urbanized landscape[END_REF][START_REF] Russo | The challenge of accurately documenting bee species richness in agroecosystems: bee diversity in eastern apple orchards[END_REF], diversity indices [START_REF] Berecha | Fragmentation and management of Ethiopian moist evergreen forest drive compositional shifts of insect communities visiting wild Arabica coffee flowers[END_REF][START_REF] Kimoto Chiho | Short-term responses of native bees to livestock and implications for managing ecosystem services in grasslands[END_REF] or pollinator community composition [START_REF] Lowenstein | Diversity of wild bees supports pollination services in an urbanized landscape[END_REF][START_REF] Potts | Plant-pollinator biodiversity and pollination services in a complex Mediterranean landscape[END_REF]. Pollination capacity can also be estimated through indirect indicators, usually environmental variables influencing pollinating insects feeding and nesting functions. Because pollinating insects are mobile organisms able to move and use resources through landscapes, these indicators are considered both at local and landscape scales [START_REF] Kremen | Pollination and other ecosystem services produced by mobile organisms: a conceptual framework for the effects of land-use change[END_REF].

At the local scale, defined here as the plot scale, indirect indicators for pollinator feeding resources characterise quantity and quality of flower resources. Flower resources can be in-field, with flower diversity positively related to pollinating insect diversity and/or abundance in grasslands, orchards, gardens and cereal fields [START_REF] Hegland | Relationships between the density and diversity of floral resources and flower visitor activity in a temperate grassland community[END_REF][START_REF] Holzschuh | Diversity of flower-visiting bees in cereal fields: effects of farming system, landscape composition and regional context[END_REF][START_REF] Pellissier | Multi-scale assessment of pollination of Lotus corniculatus (L.) in a peri-urban fringe[END_REF].

Flower resources in the immediate surroundings of target crops are also considered as indirect indicators for estimating pollination, with more abundant and diverse pollinators found in fields adjacent to flower strips [START_REF] Carvalheiro | Natural and within-farmland biodiversity enhances crop productivity[END_REF][START_REF] Feltham | Experimental evidence that wildflower strips increase pollinator visits to crops[END_REF][START_REF] Pywell | Ecological restoration on farmland can drive beneficial functional responses in plant and invertebrate communities[END_REF]. Locally available nesting resources are indirect indicators, as ground nesting bees have been observed nesting in field and orchard interior [START_REF] Pisanty | Profiling crop pollinators: life history traits predict habitat use and crop visitation by Mediterranean wild bees[END_REF][START_REF] Sardiñas | Sunflower (Helianthus annuus) pollination in California's Central Valley is limited by native bee nest site location[END_REF]. Abundance and richness of pollinating insects are linked to abundance of nesting substrates such as bare ground, dead wood, and soil burrows and cavities [START_REF] Caudill | Forest and trees: Shade management, forest proximity and pollinator communities in southern Costa Rica coffee agriculture[END_REF][START_REF] Potts | Linking bees and flowers: how do floral communities structure pollinator communities?[END_REF][START_REF] Potts | Role of nesting resources in organising diverse bee communities in a Mediterranean landscape[END_REF][START_REF] Rodríguez | Emulating natural disturbance in forest management enhances pollination services for dominant Vaccinium shrubs in boreal pine-dominated forests[END_REF].

At landscape scale, (semi-)natural habitats supporting feeding and nesting resources are mostly grassland, woodland and hedgerows [START_REF] Holland | Seminatural habitats support biological control, pollination and soil conservation in Europe. A review[END_REF]. Proximity and proportion of favourable (semi-)natural habitats are attributes of landscape composition favouring pollinator abundance and richness [START_REF] Holzschuh | Landscapes with wild bee habitats enhance pollination, fruit set and yield of sweet cherry[END_REF][START_REF] Lora | Wild bee abundance and seed production in conventional, organic, and genetically modified canola[END_REF][START_REF] Shackelford | Comparison of pollinators and natural enemies: a meta-analysis of landscape and local effects on abundance and richness in crops[END_REF]. Hedgerows are considered in terms of amount [START_REF] Dainese | High cover of hedgerows in the landscape supports multiple ecosystem services in Mediterranean cereal fields[END_REF], quality [START_REF] Kremen | EDITOR'S CHOICE: Small-scale restoration in intensive agricultural landscapes supports more specialized and less mobile pollinator species[END_REF], continuity and plant species diversity [START_REF] Garratt | The benefits of hedgerows for pollinators and natural enemies depends on hedge quality and landscape context[END_REF]. High grassland prevalence in landscapes favours wild pollinator abundance and diversity [START_REF] Bennett | Landscape composition influences pollinators and pollination services in perennial biofuel plantings[END_REF][START_REF] Lucas | Flower resource and land management drives hoverfly communities and bee abundance in seminatural and agricultural grasslands[END_REF][START_REF] Petersen | Landscape diversity moderates the effects of bee visitation frequency to flowers on crop production[END_REF][START_REF] Sárospataki | The role of local and landscape level factors in determining bumblebee abundance and richness[END_REF][START_REF] Woodcock | Crop flower visitation by honeybees, bumblebees and solitary bees: Behavioural differences and diversity responses to landscape[END_REF].

Conversely grassland scarcity promotes dominance of pollinator communities by the domestic honeybee Apis mellifera [START_REF] Bennett | Landscape composition influences pollinators and pollination services in perennial biofuel plantings[END_REF]. Forest cover has been observed to favour diverse and abundant pollinator communities at both small (200 m) and large (3 km) landscape extents [START_REF] Arthur | Influence of woody vegetation on pollinator densities in oilseed Brassica fields in an Australian temperate landscape[END_REF][START_REF] Gutiérrez-Chacón | Forest-edge associated bees benefit from the proportion of tropical forest regardless of its edge length[END_REF][START_REF] Landaverde-González | Sweat bees on hot chillies: provision of pollination services by native bees in traditional slash-and-burn agriculture in the Yucatán Peninsula of tropical Mexico[END_REF][START_REF] Moroń | Railway Embankments as New Habitat for Pollinators in an Agricultural Landscape[END_REF][START_REF] Sárospataki | The role of local and landscape level factors in determining bumblebee abundance and richness[END_REF][START_REF] Somme | Multilevel Spatial Structure Impacts on the Pollination Services of Comarum palustre (Rosaceae)[END_REF]. Forest edge length, which quantifies the interface between habitats, increases pollinator abundance [START_REF] Gutiérrez-Chacón | Forest-edge associated bees benefit from the proportion of tropical forest regardless of its edge length[END_REF][START_REF] Somme | Multilevel Spatial Structure Impacts on the Pollination Services of Comarum palustre (Rosaceae)[END_REF]. Conversely land use intensification has negative impacts on pollinating insect communities. Their abundance and richness often decline with isolation, i.e. an increasing distance from (semi-)natural habitats [START_REF] Blanche | Proximity to rainforest enhances pollination and fruit set in orchards[END_REF][START_REF] Carvalheiro | Creating patches of native flowers facilitates crop pollination in large agricultural fields: mango as a case study[END_REF][START_REF] Carvalheiro | Pollination services decline with distance from natural habitat even in biodiversity-rich areas[END_REF][START_REF] Chacoff | Edge effects on flower-visiting insects in grapefruit plantations bordering premontane subtropical forest[END_REF][START_REF] Ricketts | Landscape effects on crop pollination services: are there general patterns?[END_REF], and the increase of crop area has been associated with lower pollinator abundance and richness [START_REF] Connelly | Landscape simplification decreases wild bee pollination services to strawberry[END_REF] especially wild bee abundance and diversity [START_REF] Benjamin | Pollinator body size mediates the scale at which land use drives crop pollination services[END_REF][START_REF] Landaverde-González | Sweat bees on hot chillies: provision of pollination services by native bees in traditional slash-and-burn agriculture in the Yucatán Peninsula of tropical Mexico[END_REF]. Moreover, the consideration of landscapescale indirect indicators requires defining relevant spatial extents. As various pollinator groups might respond differently to different scales, partly because of their differing flight ranges, landscape indicators are often studied across multiple extents [START_REF] Bartholomée | Disentangling the diversity of definitions for the pollination ecosystem service and associated estimation methods[END_REF]. For example small and large bees can respond differently to agricultural land cover at various scales [START_REF] Benjamin | Pollinator body size mediates the scale at which land use drives crop pollination services[END_REF]; semi-natural habitats within radii from 250 to 2,500 m increased diversity of all wild bee guilds whereas aboveground nesting bees were only sensitive to smaller extents (< 100 m) [START_REF] Pisanty | Profiling crop pollinators: life history traits predict habitat use and crop visitation by Mediterranean wild bees[END_REF].

Lastly, plot and landscape scale indirect indicators influencing pollinating insect communities interact, with plot effects often determined by landscape context. For example, landscape proportion of arable land enhanced differences in bee diversity between organic and conventional farming [START_REF] Holzschuh | Diversity of flower-visiting bees in cereal fields: effects of farming system, landscape composition and regional context[END_REF]. Also, landscape context determines the efficiency of agri-environmental schemes such as sown flower strips, extensive grasslands or uncropped farmland habitats, with more positive effects in simpler landscapes [START_REF] Herbertsson | The impact of sown flower strips on plant reproductive success in Southern Sweden varies with landscape context[END_REF][START_REF] Scheper | Environmental factors driving the effectiveness of European agri-environmental measures in mitigating pollinator loss -a meta-analysis[END_REF].

As a final driver of pollinating insect communities, crop pollination involves managed pollinators with the introduction of beehives, mostly for the domestic honeybee Apis mellifera. Honeybees can interfere with other pollinators. Negative relationships have been observed between abundances of Apis mellifera and Apis cerana [START_REF] Taki | Effects of landscape metrics on Apis and non-Apis pollinators and seed set in common buckwheat[END_REF] and between bumblebee abundance and honeybee distribution [START_REF] Xie | The Potential Influence of Bumble Bee Visitation on Foraging Behaviors and Assemblages of Honey Bees on Squash Flowers in Highland Agricultural Ecosystems[END_REF]. In particular, honeybees compete directly with native bees for floral resources [START_REF] Cane | Gauging the Effect of Honey Bee Pollen Collection on Native Bee Communities[END_REF], and managed pollinators can be in direct and in indirect competition with wild bees and alter plant-pollinator interaction networks [START_REF] Geslin | Chapter Four -Massively Introduced Managed Species and Their Consequences for Plant-Pollinator Interactions[END_REF].

Given such diversity of indirect indicators for pollinator communities and management impacts across scales this study addressed the following questions:

(i) Which environmental variables at plot and landscape scales influence most pollinator richness and abundance? (ii) Which combination of plot and landscape indicators best accounts for pollinator richness and abundance, and what is the relative importance of plot and landscape scales? (iii) Which variable(s) should be managed to enhance pollinator communities?

We addressed these questions in a field study for temperate fruit trees with a strong dependence to insect pollination including apples, cherries and pears [START_REF] Klein | Importance of pollinators in changing landscapes for world crops[END_REF]. For example, apple trees depend on pollinators for fruit quality characteristics such as shape, weight and firmness [START_REF] Garratt | Avoiding a bad apple: Insect pollination enhances fruit quality and economic value[END_REF].

We hypothesised: positive effects on pollinator richness and abundance of (1) in-field feeding and nesting resources such as flower and ground-nesting resources and (2) landscape-scale feeding and nesting habitats; (3) conversely negative effects of cropland and isolation from semi-natural areas;

(4) positive effects of presence of beehives on honeybee number and on average insect abundance (including the domestic honeybees), but a negative effect on wild insects.

2.

Material and methods

Study location

The French department of Isère is located in the foothills of the Alps. Arable lands are located in fertile floodplains along three rivers -the Isère, the Drac and Romanche, while hilly piedmonts support grassland and crop mosaics [START_REF] Vannier | Patterns of landscape change in a rapidly urbanizing mountain region[END_REF]. Agriculture land represented 37 % of Isère in 2017 [START_REF] Agreste | Ministère de l'agriculture et de l'alimentation -agreste -La statistique, l'évaluation et la prospective agricole -Statistique agricole annuelle (SAA)[END_REF]. The climate is temperate with warm summers and year-round precipitations.

Grenoble city has an average annual temperature of 11.2°C and over 900 mm annual rainfall (Météo France, 2019). This climate favours horticulture and orchards (mainly walnuts but also fruit trees), alongside cereal production [START_REF] Lasseur | Landscape-scale modeling of agricultural land use for the quantification of ecosystem services[END_REF].

Our study focused on 31 orchard plots across the region, with a majority in the Rhône valley in the western part of Isère (44.79-45.44°N, 4.79-6.11°E) (Figure 1). They were selected to represent contrasted landscapes (Table 1). Plot size ranged from 0.13 to 7.97 ha, given variation from family farming to large intensive farms for regional export. Twenty one orchards were apple, three pear, two cherry, one peach and four a multi-species mix (apple, pear, peach, apricot, plum, quince, persimmon, etc.). Twelve orchards were under organic farming, 13 under integrated management and six under conventional farming. However, given the high variability in observed pollinator communities within each management type (management type had no significant effects in any of the pollinator community characteristics) this variable was not included in any subsequent analyses (Appendix A).

Direct estimation of the pollination service: pollinator observations at plot scale

Following the method selection for estimating pollination capacity by [START_REF] Bartholomée | Disentangling the diversity of definitions for the pollination ecosystem service and associated estimation methods[END_REF], we estimated pollinator abundance and richness from focal observations. During April and early May 2018 we randomly located ten trees at their blossom peak in each orchard (Figure 2 Observations took place during tree blossom peak, sunny and non-windy days, between 10 am and 4 pm with temperatures above 15°C and on dry vegetation [START_REF] Vaissière | Protocol to detect and assess pollination deficits in crops: a handbook for its use[END_REF]. Counted insects were classified into eight categories (inspired from [START_REF] Geslin | Plant Pollinator Networks along a Gradient of Urbanisation[END_REF]): domestic honeybees (Apis mellifera), bumblebees, wild bees, wasps, hoverflies, other dipteran, butterflies and other insects (such as coleopteran, ants, etc.).

2.3.

Indirect estimation of the pollination service: nesting and feeding resources

Plot scale

In-field feeding resources were quantified using a rapid estimation method of permanent grassland plant diversity [START_REF] Orth | Biodiversité des prairies permanentes: une méthode simple de diagnostic[END_REF]. In twenty 50-by-50 cm quadrats randomly located in the orchard, we counted the numbers of floral entities (i.e. the extremity of a reproductive stem), flower colours and shapes (details in Tables B1 andB2, Appendix B) (Figure 2). For in-field nesting resources, percentage of bare ground was estimated visually in the same quadrats [START_REF] Caudill | Forest and trees: Shade management, forest proximity and pollinator communities in southern Costa Rica coffee agriculture[END_REF][START_REF] Moroń | Railway Embankments as New Habitat for Pollinators in an Agricultural Landscape[END_REF][START_REF] Potts | Role of nesting resources in organising diverse bee communities in a Mediterranean landscape[END_REF][START_REF] Rodríguez | Emulating natural disturbance in forest management enhances pollination services for dominant Vaccinium shrubs in boreal pine-dominated forests[END_REF]. Within 2 m on either side of three 30-m transects we counted the number of earth mounds, natural cavities and burrows [START_REF] Potts | Role of nesting resources in organising diverse bee communities in a Mediterranean landscape[END_REF][START_REF] Potts | Linking bees and flowers: how do floral communities structure pollinator communities?[END_REF]. Immediate plot surroundings were characterised for both nesting and feeding resources by calculating scores for the diversity and abundance of semi-natural elements: bare ground, open water and abiotic structures which could potentially host pollinators (old buildings/walls, unpaved tracks, embankments, microtopography), woody vegetation, herbaceous vegetation around and within the plot (Table B3, Appendix B) (Figure 2).

Pollinator management variables

Based on exchanges with farmers, we created two indices summarising the presence of managed pollinators. A first three-level index described beehive abundance with: 0 for absence of beehive in the landscape, 1 for between 1 and 100 beehives and 2 more than 100 beehives. The second threelevel index described beehive location: 0 for absence of beehive both in the studied plot and the landscape (i.e. 2 to 3 km around the studied plot), 1 for beehives in the landscape but not directly within the orchard, and 2 for presence of beehives in the plot and potentially in the landscape.

Landscape scale

When ecologically relevant spatial scales for effects of landscape composition and environmental variables are uncertain it is common practice to test varying extents [START_REF] Holland | Determining the Spatial Scale of Species' Response to Habitat[END_REF]. To estimate landscape feeding and nesting resources we conducted preliminary analyses with buffers of varying radii: 0.5, 1, 1.5, 2 and 3 km, which are most commonly considered in pollination studies [START_REF] Bartholomée | Disentangling the diversity of definitions for the pollination ecosystem service and associated estimation methods[END_REF]. 3 km has previously been considered as a relevant maximal extent [START_REF] Carré | Landscape context and habitat type as drivers of bee diversity in European annual crops[END_REF][START_REF] Mogren | The Effects of Crop Intensification on the Diversity of Native Pollinator Communities[END_REF] as it spans the foraging ranges of most wild bees [START_REF] Greenleaf | Bee foraging ranges and their relationship to body size[END_REF][START_REF] Zurbuchen | Maximum foraging ranges in solitary bees: only few individuals have the capability to cover long foraging distances[END_REF], and is the radius with a prevalent influence on eusocial bees [START_REF] Winfree | Wild bee pollinators provide the majority of crop visitation across land-use gradients in New Jersey and Pennsylvania, USA[END_REF]. These preliminary analyses showed that radii with the strongest influence on pollinator richness and abundance were 500 m and 3 km. Subsequent analyses thus focused on these two scales. For both radii, landscape composition was described using the freely available Land Cover CES map (https://www.theia-land.fr/fr/ces-occupation-sols; Scientific Expertise Centres, ©CESBIO-Theia [START_REF] Inglada | Operational High Resolution Land Cover Map Production at the Country Scale Using Satellite Image Time Series[END_REF]), based on Sentinel 2 and Landsat 8 satellite images. The downloaded land cover map has 10-m resolution and a nomenclature of 17 classes. We grouped the 17 available classes into five classes of interest: built-up area (urban areas or impervious surfaces), cropland, forest, grassland, and orchard (Table 1). Isolation of the studied plots was calculated as the distance to the closest patch of forest and grassland. Forest edge length and hedgerow areas within both radii were calculated from the BD Vegetation (IGN-IFN) of 2017. All spatial analyses were performed using ArcGIS 10.3.1 (ESRI Inc, Redlands, CA, USA).

Statistical analyses

All statistical analyses were run using the free software R (https://www.r-project.org/) with the packages MuMIn [START_REF] Bartoń | MuMIn: Multi-Model Inference[END_REF] and hier.part [START_REF] Walsh | hier.part: Hierarchical Partitioning[END_REF]. The validity of all linear models was checked for normality of residual distribution, homoscedasticity of their variance and their independence.

Variable selection

A first set of five response variables considered all observed insects, where 'pollinator' was used in a broad sense, i.e. as "flower-visiting insects", including other insects (such as ants) which are likely to marginally participate to flower pollination by transporting accidentally pollen from one flower to another. Response variables were for each orchard: pollinator abundance and richness per tree, both with and without the domestic honeybee, and total richness. We subsequently analysed the response of specific pollinator groups, i.e. abundance per plot of honeybees, of wild hymenopteran including bumblebees and the 5 observed wasps, and of dipteran (Table 2). Results for the 'other insect' group are not presented as they are not pollinators in a narrower sense [START_REF] Rostás | Ants contribute to pollination but not to reproduction in a rare calcareous grassland forb[END_REF] (Appendix C).

To pre-select relevant environmental variables we first calculated Spearman correlations between each of the continuous explanatory variables and individual response variables. Non-parametric tests were chosen for non-normally distributed variables and for categorical and capped variables.

Explanatory variables with significant relationships with one or more response variables were retained for subsequent analyses.

Single variable effects -Which environmental variables at plot and landscape scales influence most pollinator richness and abundance?

Because we aimed to understand specific plot and landscape resources relevant to pollinator communities we chose to first identify single significant variables. We built simple linear models for each response variable with the previously selected explanatory variables. Non-normally distributed response variables (abundance without the domestic honeybee, abundances of domestic honeybee, wild hymenopteran and dipteran) were log-transformed.

Scale interaction -Which combination of plot and landscape indicators best accounts for pollinator richness and abundance, and what is the relative importance of plot and landscape scales?

For each response variable we built full multiple linear models with explanatory variables at both plot and landscape scales for which simple linear models had a coefficient of determination larger than 0.10 (i.e. R²adj ≥ 0.10). For each response variable equivalent best models with less than 2 units of difference in the Aikaike criterion (AICc) were selected using the dredge function of the MuMIn package [START_REF] Bartoń | MuMIn: Multi-Model Inference[END_REF]. The selection of the best model amongst statistically equivalent models was based on a compromise between model parsimony and variance explained by the full model. Models with non-significant variables were discarded.

To determine the relative importance of each variable and thus of each scale in the selected models, we used variance hierarchical partitioning analysis [START_REF] Exeler | Restoration of riverine inland sand dune complexes: implications for the conservation of wild bees[END_REF] with the hier.part package [START_REF] Walsh | hier.part: Hierarchical Partitioning[END_REF].

In order to account for potential multiple correlations among explanatory and response variables, we conducted a redundancy analysis (RDA) including the explanatory variables identified as significantly correlated with at least one of the pollinator response variables. We completed this RDA with a variance partitioning to determine which set of explanatory variables (plot scale, pollinator management or landscape scale) explained the largest part of pollinator community variation. For these analyses we used the VEGAN package [START_REF] Oksanen | vegan: Community Ecology Package[END_REF]. The results are presented in Appendix D.

Which variable(s) should be managed to enhance pollinator communities?

Given the operational ambition of ecosystem service assessments it is essential to distinguish drivers that can be managed [START_REF] Spake | An analytical framework for spatially targeted management of natural capital[END_REF]. To determine which environmental variables may be managed in order to promote pollinator presence, we selected the more frequent significant variables that could be modified through management. To select variables to selectively promote abundance of specific pollinator groups, or mean richness and abundance we built new linear models for each response variable with these variables as explanatory variables.

Results

Pollinator communities

We observed a total of 3583 insects for 62 hours of focal observation. The majority of them was honeybees which represented between 25 and 89 % of observed insects per orchard plot. Only one tenth was wild bees (Figure 3). The other more abundant pollinator groups were other dipteran and other insects with respectively more than 20 % and 10 % of the counted individuals. Insect groups of pollination interest such as hoverflies and bumblebees represented only a small minority of observed insects.

Plot-level resources

Few plot parameters affected pollinator presence significantly. In-field understory flower resources had only limited effects. Abundance including the domestic honeybee increased with both total number of flower shapes and flower Shannon diversity (Figure 4A, Appendices E and F). Abundance of wild hymenopteran increased marginally with average number of flower colours (R²adj = 0.09, p = 0.05). From the in-field nesting resources, only average number of earth mounds per transect decreased abundance without the domestic honeybee (Figure 4B). Abundance both with and without the domestic honeybee and dipteran abundance decreased with abiotic structures score in the orchard's immediate surrounding (Figure 4, Appendix E).

We were unable to detect any significant effects on total richness among the tested variables.

Pollinator management variables

Effects of managed pollinators were strong. The index of beehive location had the greatest impact on various response variables. Presence of beehives in the landscape but not in the plot itself increased abundance and richness both with and without the domestic honeybee, but also abundances of honeybees and dipteran. The index of beehive abundance significantly increased both abundance with the domestic honeybee and of honeybee abundance (Table 3, Appendices E and F).

Landscape resources

A larger number of landscape scale variables influenced pollinating insects. Abundance including the domestic honeybee decreased exponentially with a longer distance to the closest grassland patch (Figure 4A, Appendices E and F). Grassland cover and hedgerow area at both 500 m and 3 km, forest edge length at 3 km and marginally forest cover at 3 km favoured pollinator abundance including the domestic honeybee. Conversely orchard and cropland covers at both distances had negative effects.

Abundance without the domestic honeybee increased with grassland and hedgerow cover at both 500 m and 3 km (Figure 4B, Appendices E and F) and decreased with a longer distance to the closest grassland patch (exponential relation) and with orchard and cropland covers at 3 km. Richness both with or without the domestic honeybee increased with grassland cover at 3 km and 500 m, hedgerow area at 3 km and forest cover at 500 m (Figure 4C, Appendices E and F). They decreased with isolation from the closest grassland patch (exponential relation) and with orchard cover at 3 km.

Domestic honeybee abundance increased with grassland cover at 500 m and 3 km and forest edge length at 3 km and decreased with a longer distance to the closest grassland patch and crop cover at 3 km (Appendices E and F). Wild hymenopteran abundance increased with grassland cover and forest edge length at 3 km and forest cover at 500 m and decreased with orchard at 3 km and isolation from the closest grassland patch. Dipteran abundance increased with grassland cover at 500 m and 3 km and with hedgerow area at 3 km. It decreased with orchard cover at both distances and distance from the closest grassland patch.

Total group richness did not respond to any of the analysed landscape variables.

Combined landscape analyses

Equivalent best models are presented on Appendix G.

The best model for the abundance with the domestic honeybee included a positive effect of the index of beehive abundance and a negative effect of isolation from the closest grassland patch, explaining 60 % of the total observed variance (Table 3). An equivalent model included a positive effect of beehive presence in the landscape but not in the studied plot, and a positive effect of grassland cover within 3 km. In both cases, landscape-scale variables explained a greater proportion of the variance (57% and 55% respectively) than pollinator management variables. Abundance without the domestic honeybee was best explained by a positive effect of beehives located in the landscape, combined with a negative effect of average earth mound number per transect. This model explained 46 % of the observed variance, with the beehive location index explaining a greater proportion (60%) of the variance than earth mounds (a plot-scale variable).

Grassland cover within 3 km was selected as the single better variable explaining variations in richness with or without the domestic honeybee, explaining more than 20 % of the observed variance (Table 3).

While the beehive location index explained 40 % of observed variance in domestic honeybee abundance, the inclusion of the isolation from the closest grassland patch improved the model with a total of 45 % of observed variance (Table 3). Wild hymenopteran abundance was better explained by two equivalent parsimonious models including either forest cover at 500 m or grassland cover at 3 km, which both explained 21 % of the observed variance. Both landscape variables considered together explained 26 % of the observed variance. Dipteran abundance was better explained either by a positive effect of beehive presence on the landscape but not on the studied plot, or by a negative impact of orchard cover at 3 km, explaining respectively 25 and 19 % of the observed variance.

Manageable variables to favour pollination

Based on the full data analysis, we selected two recurrent significant variables that could be managed for favouring pollinators: grassland cover within 3 km and the beehive location index (Figure 5, Appendix H). Together they explained 61 % of the variation in average abundance with the domestic honeybee (i.e. R²adj = 0.61). Grassland cover at 3 km alone explained respectively 35 % of the observed variance of abundance without the domestic honeybee), 27 % of the richness with the domestic honeybee, 28 % for the richness without the domestic honeybee and 16 % for wild hymenopteran abundance. The beehive location index alone explained 30 % of the explained variance of domestic honeybee abundance and 28 % of dipteran abundance. However while placing beehives within the orchard alone or in both the orchard and the landscape increased domestic honeybee abundance compared to their absence, dipteran abundance was promoted by beehives in the landscape rather than within the orchard.

Discussion

In this study we observed mainly domestic honeybees, dipteran -of which only a small minority of hoverflies, probably due to their lower efficiency as apple tree pollinators, and wild hymenopteran.

Pollinator abundance and richness were only marginally impacted by plot-scale floral and nesting resources. Conversely, semi-natural habitat within 3 km had major positive impacts on pollinator communities, while isolation from the closest grassland patch was detrimental to average and specific group abundances and richness. Presence of managed beehives in the landscape enhanced total and specific group abundances -besides for wild hymenopterans -as well as richness. These results were confirmed when analysing pollinator community composition (Appendix D), suggesting the robustness of our conclusions and the overall homogeneity of broad determinants across pollinator groups. In particular we confirmed that landscape variables alone explained 30 % of the variance in pollinator communities, while plot-scale variables explained 6 %, supporting our conclusions on preferential management actions. To refine analyses, , functional groups based on body size, sociality or nesting guild could be considered as they are known to respond differently to landscape composition [START_REF] Gutiérrez-Chacón | Forest-edge associated bees benefit from the proportion of tropical forest regardless of its edge length[END_REF], as do different bee species [START_REF] Cariveau | Response diversity to land use occurs but does not consistently stabilise ecosystem services provided by native pollinators[END_REF]. A wild bee classification based on flower handling behaviour, shown to be predictive of apple seed set [START_REF] Russo | Flower handling behavior and abundance determine the relative contribution of pollinators to seed set in apple orchards[END_REF], could be relevant and compatible with static flower observations.

Limited impact of plot-scale variables on pollinating insect communities

As we expected in-site flower resources had positive effects on pollinator communities, as they provide supplementary resources to pollinators. Pollinators are likely to aggregate spatially where they can find feeding and nesting resources as well as overwintering sites, as did predators of crop pests in peach orchards with a ground cover (Wan et al., 2018b). Consistent with previous observations of increased abundance and richness of pollinating insects with more abundant flower resources in orchards [START_REF] Saunders | Almond orchards with living ground cover host more wild insect pollinators[END_REF], more numerous flower shapes favoured pollinator abundance including of domestic honeybees and more flower colours favoured wild hymenopterans.

Richness of flowering plants has also been associated with greater bee abundance in grasslands [START_REF] Kearns | Environmental factors affecting bee diversity in urban and remote grassland plots in Boulder, Colorado[END_REF]. Indeed in-field plant diversity improves pollinator habitat [START_REF] Nicholls | Plant biodiversity enhances bees and other insect pollinators in agroecosystems. A review[END_REF] and enhances pollinator diversity (WebTable 1 in [START_REF] Garibaldi | From research to action: enhancing crop yield through wild pollinators[END_REF]. Floral traits linked to reflectance or morphology are involved in pollinator attraction [START_REF] Fornoff | Functional flower traits and their diversity drive pollinator visitation[END_REF].

Including other floral traits linked to nectar availability and diversity but also flower size and accessibility [START_REF] Potts | Linking bees and flowers: how do floral communities structure pollinator communities?[END_REF][START_REF] Ricou | A vegetation-based indicator to assess the pollination value of field margin flora[END_REF] could reveal further relationships between plot flower resources and pollinator community. Contrary to our hypothesis, average earth mound number, a plot nesting resource, decreased pollinator abundance without the domestic honeybee, and wild hymenopteran abundance. In some plots, earth mounds resulted from ploughing at the base of fruit trees and tillage is thought to be harmful for ground-nesting bees [START_REF] Roulston | The role of resources and risks in regulating wild bee populations[END_REF]. Our analyses could be refined by differentiating wild bee groups (e.g. in [START_REF] Gutiérrez-Chacón | Forest-edge associated bees benefit from the proportion of tropical forest regardless of its edge length[END_REF]Jha and Vandermeer, 2010). Nevertheless the observed prominent effect of feeding resources is in line with the absence of evidence for pollinator dependence on nesting resources independently from floral resources [START_REF] Roulston | The role of resources and risks in regulating wild bee populations[END_REF].

Negative effects of abiotic structures on pollinator abundances with or without the domestic honeybee, and on dipteran abundance could reflect the contribution in our scoring of farm tracks, possibly reflecting disturbance of pollinator habitat by machinery, especially through soil compaction, as observed for ground-nesting bees [START_REF] Sardiñas | Evaluating nesting microhabitat for ground-nesting bees using emergence traps[END_REF] or dipterans [START_REF] Frouz | Use of soil dwelling Diptera (Insecta, Diptera) as bioindicators: a review of ecological requirements and response to disturbance[END_REF].

The major role of landscape composition

As expected, semi-natural elements favoured pollinator communities, probably because as hotspots of potential nesting and overwintering sites they provide as well as feeding resources that pollinators need to complete their life cycle. Landscape complexity, measured, amongst other, as the amount of (semi-)natural areas, usually rich in high-quality resources, promotes multiple beneficial insect groups by enhancing both the presence of predators of crop pests and pollinators [START_REF] Chaplin-Kramer | A meta-analysis of crop pest and natural enemy response to landscape complexity[END_REF][START_REF] Kennedy | A global quantitative synthesis of local and landscape effects on wild bee pollinators in agroecosystems[END_REF]. Consistent with previous studies, grassland cover within 3 km increased abundance and richness of all considered groups [START_REF] Lucas | Flower resource and land management drives hoverfly communities and bee abundance in seminatural and agricultural grasslands[END_REF][START_REF] Petersen | Landscape diversity moderates the effects of bee visitation frequency to flowers on crop production[END_REF][START_REF] Woodcock | Crop flower visitation by honeybees, bumblebees and solitary bees: Behavioural differences and diversity responses to landscape[END_REF]. In apple orchards, [START_REF] Martins | Pollination services are mediated by bee functional diversity and landscape context[END_REF] similarly found that the presence of meadows enhanced bee functional diversity. In addition, isolation from the closest grassland patch had a strong negative impact on overall abundance and richness and all group abundances, emphasising the benefits of grassland restoration within cropping landscapes for favouring pollinating community. The negative exponential response of pollinator abundance including the domestic honeybee reflects previously observed negative relationships between richness or abundance and distance to natural habitat [START_REF] Carvalheiro | Pollination services decline with distance from natural habitat even in biodiversity-rich areas[END_REF][START_REF] Ricketts | Landscape effects on crop pollination services: are there general patterns?[END_REF]. Also, consistent with benefits of forests for pollinators at small (200-300 m) or larger scales (3 km) [START_REF] Arthur | Influence of woody vegetation on pollinator densities in oilseed Brassica fields in an Australian temperate landscape[END_REF][START_REF] Moroń | Railway Embankments as New Habitat for Pollinators in an Agricultural Landscape[END_REF][START_REF] Taki | Effects of landscape metrics on Apis and non-Apis pollinators and seed set in common buckwheat[END_REF], forest cover at 500 m promoted most of all wild hymenopteran abundance and slightly average pollinator richness, while forest cover at 3 km promoted average abundance including the domestic honeybee. Forest habitat promotes bee abundance [START_REF] Arthur | Influence of woody vegetation on pollinator densities in oilseed Brassica fields in an Australian temperate landscape[END_REF][START_REF] Gutiérrez-Chacón | Forest-edge associated bees benefit from the proportion of tropical forest regardless of its edge length[END_REF][START_REF] Somme | Multilevel Spatial Structure Impacts on the Pollination Services of Comarum palustre (Rosaceae)[END_REF] and bee and hoverfly species richness [START_REF] Landaverde-González | Sweat bees on hot chillies: provision of pollination services by native bees in traditional slash-and-burn agriculture in the Yucatán Peninsula of tropical Mexico[END_REF][START_REF] Moroń | Railway Embankments as New Habitat for Pollinators in an Agricultural Landscape[END_REF]. The smaller effects of forest compared to grassland likely reflect that contrary to whole grassland patches, only forest edges are attractive for pollinators [START_REF] Schulp | Quantifying and mapping ecosystem services: Demand and supply of pollination in the European Union[END_REF]2014), as reflected by positive effects of forest edge length [START_REF] Somme | Multilevel Spatial Structure Impacts on the Pollination Services of Comarum palustre (Rosaceae)[END_REF]. Similarly hedgerow area at 3 km enhanced to some extent pollinator abundance and richness as well as dipteran abundance. This is consistent with observed positive effects of both landscape scale hedgerow abundance and hedgerow quality on bees and hoverflies [START_REF] Dainese | High cover of hedgerows in the landscape supports multiple ecosystem services in Mediterranean cereal fields[END_REF][START_REF] Garratt | The benefits of hedgerows for pollinators and natural enemies depends on hedge quality and landscape context[END_REF][START_REF] Kremen | EDITOR'S CHOICE: Small-scale restoration in intensive agricultural landscapes supports more specialized and less mobile pollinator species[END_REF], highlighting another landscape element easily manageable to favour pollinators. Landscape composition played a major role but we did not detect any effect of landscape diversity, which can have a positive effect on bee abundance [START_REF] Steckel | Landscape composition and configuration differently affect trap-nesting bees, wasps and their antagonists[END_REF], on honeybee and bumblebee visitation frequency [START_REF] Petersen | Landscape diversity moderates the effects of bee visitation frequency to flowers on crop production[END_REF] and on the number of interactions in plantpollinator networks [START_REF] Moreira | Spatial Heterogeneity Regulates Plant-Pollinator Networks across Multiple Landscape Scales[END_REF]. Other landscape metrics, not significant in this study, can also modulate pollinator communities (see e.g. [START_REF] Carré | Landscape context and habitat type as drivers of bee diversity in European annual crops[END_REF]; [START_REF] Kennedy | A global quantitative synthesis of local and landscape effects on wild bee pollinators in agroecosystems[END_REF]). The lack of effect of landscape diversity and other metrics in our study can be explained by the observed major role of landscape composition [START_REF] Kennedy | A global quantitative synthesis of local and landscape effects on wild bee pollinators in agroecosystems[END_REF] but also reported differences of effects across geographical regions and studied taxa [START_REF] Carré | Landscape context and habitat type as drivers of bee diversity in European annual crops[END_REF][START_REF] Neokosmidis | Landscape spatial configuration is a key driver of wild bee demographics[END_REF][START_REF] Steckel | Landscape composition and configuration differently affect trap-nesting bees, wasps and their antagonists[END_REF].

As our study sites were located in landscapes relatively rich in semi-natural habitats, the effects of landscape composition might outweigh the possible effects of landscape configuration [START_REF] Kennedy | A global quantitative synthesis of local and landscape effects on wild bee pollinators in agroecosystems[END_REF].

Regarding land covers known as detrimental to pollinators, as we expected, we observed negative impacts of crops on pollinator communities, reflecting the loss of resources and habitat due to landscape simplification [START_REF] Benjamin | Pollinator body size mediates the scale at which land use drives crop pollination services[END_REF][START_REF] Bommarco | Insect pollination enhances seed yield, quality, and market value in oilseed rape[END_REF][START_REF] Cariveau | Response diversity to land use occurs but does not consistently stabilise ecosystem services provided by native pollinators[END_REF][START_REF] Connelly | Landscape simplification decreases wild bee pollination services to strawberry[END_REF]. Despite its potential as supplementary floral resource, orchard cover had strong negative effects on pollinators other than honeybees for whom managed beehives present in orchards would be beneficial. Wild pollinators suffer from an increase in intensive orchards in landscapes [START_REF] Eeraerts | Landscapes with high intensive fruit cultivation reduce wild pollinator services to sweet cherry[END_REF], due to detrimental effects of intensive management, and/or to a dilution effect from abundant flower resources, as observed with mass-flowering crops (Holzschuh et al., 2016;[START_REF] Anikó | Contrasting effects of mass-flowering crops on bee pollination of hedge plants at different spatial and temporal scales[END_REF][START_REF] Verena | Annual dynamics of wild bee densities: attractiveness and productivity effects of oilseed rape[END_REF].

Varying radii of forest influence could reflect smaller flying ranges of some wild bees compared to the domestic honeybee [START_REF] Greenleaf | Bee foraging ranges and their relationship to body size[END_REF][START_REF] Zurbuchen | Maximum foraging ranges in solitary bees: only few individuals have the capability to cover long foraging distances[END_REF]. However, we did not observe many differences between insect groups in relevant extents for effects of favourable semi-natural elements. This might reflect our too low taxonomic resolution as differences between groups of wild bees could be expected, for example depending on body size [START_REF] Benjamin | Pollinator body size mediates the scale at which land use drives crop pollination services[END_REF][START_REF] Greenleaf | Bee foraging ranges and their relationship to body size[END_REF] or species group [START_REF] Cariveau | Response diversity to land use occurs but does not consistently stabilise ecosystem services provided by native pollinators[END_REF].

The role of pollinator management with beehives

As expected both indices of beehive abundance and location enhanced pollinator abundance including the domestic honeybee and domestic honeybee abundance, but not of other groups.

Logically, honeybees are more abundant closer to managed beehives [START_REF] Steckel | Landscape composition and configuration differently affect trap-nesting bees, wasps and their antagonists[END_REF][START_REF] Taki | Effects of landscape metrics on Apis and non-Apis pollinators and seed set in common buckwheat[END_REF][START_REF] Woodcock | Crop flower visitation by honeybees, bumblebees and solitary bees: Behavioural differences and diversity responses to landscape[END_REF]. The presence of beehives on the landscape could reflect the presence of favourable habitat for pollinators, such as grasslands or entomophilous crops for which farmers are likely to promote pollination by installing beehives, and which may also provide feeding resources for pollinators other than honeybees.

-

The relative importance of plot and landscape scales on pollinator communities

The combined analysis of plot and landscape scale factors highlighted the prevalent roles of both semi-natural habitats (38-100% of explained variance in pollinator communities) and managed pollinating insects (42-100 % of explained variance). Complete models explained between 19 and 63 % of the observed variance, similar or even better than previous similar studies (19-42 % in Winfree et al., 2008;19-39 % in Steckel et al., 2014;4-32 % in Saunders et al., 2013;23-48 % in Pellissier et al., 2013;43-53 % in Holzschuh et al., 2012;, 4-72% in Moroń et al., 2014). The prevalent role of landscape factors for most of our response variables was consistent with previous observations [START_REF] Holzschuh | Landscapes with wild bee habitats enhance pollination, fruit set and yield of sweet cherry[END_REF] in sweet cherry orchards for wild bee visitation and fruit set; [START_REF] Neokosmidis | Landscape spatial configuration is a key driver of wild bee demographics[END_REF] for wild bee demography in scrublands). The interplay of both plot and landscape scales have been highlighted on numerous occasions. Landscape context has been found to have greater impact on pollinator communities than plot management, including agriculture type [START_REF] Brittain | Organic farming in isolated landscapes does not benefit flower-visiting insects and pollination[END_REF] or local land-use intensity [START_REF] Steckel | Landscape composition and configuration differently affect trap-nesting bees, wasps and their antagonists[END_REF]. Even if, due to the large variability in pollinator communities within agriculture type, we were unable to explore interactions between landscape composition and agriculture type, such interactions are common, with greater benefits of favourable landscape elements and configuration for intensively managed crops [START_REF] Batáry | Landscape-moderated biodiversity effects of agrienvironmental management: a meta-analysis[END_REF][START_REF] Holzschuh | Diversity of flower-visiting bees in cereal fields: effects of farming system, landscape composition and regional context[END_REF][START_REF] Kennedy | A global quantitative synthesis of local and landscape effects on wild bee pollinators in agroecosystems[END_REF][START_REF] Scheper | Environmental factors driving the effectiveness of European agri-environmental measures in mitigating pollinator loss -a meta-analysis[END_REF][START_REF] Tscharntke | Landscape moderation of biodiversity patterns and processes -eight hypotheses[END_REF].

We acknowledge that plot scale variables may dominate in other contexts: in a literature synthesis local structural complexity of vegetation explained more variation in bee richness and abundance than did landscape scale [START_REF] Coutinho | The influence of local and landscape scale on single response traits in bees: A meta-analysis[END_REF]. For example in apple orchards understory flower richness was found to compensate for isolation from natural habitat [START_REF] Saunders | Interaction effects between local flower richness and distance to natural woodland on pest and beneficial insects in apple orchards[END_REF].

Ultimately, distinct responses to landscape and local parameters depend on bee ecological and lifehistory traits [START_REF] Williams | Ecological and life-history traits predict bee species responses to environmental disturbances[END_REF].

Managing to preserve and favour pollinating insects

While organic farming can promote pollinator abundance and richness [START_REF] Lichtenberg | A global synthesis of the effects of diversified farming systems on arthropod diversity within fields and across agricultural landscapes[END_REF], in this study we were unable to investigate potential effects of agriculture type, probably due to the wide range of conditions within each agriculture type (Appendix A). However our results agrees with the fact that diversified landscape and agriculture support higher insect diversity, for example higher abundance predator of crop pests was observed in rice fields from plant-diversified farms compared to monoculture farms in the same way that pollinators are favoured by more diversified farming practices [START_REF] Kennedy | A global quantitative synthesis of local and landscape effects on wild bee pollinators in agroecosystems[END_REF]Wan et al., 2018a). Our results and their consistency across pollinator community components suggest that grassland cover within a 3 km radius from target orchards and the location of managed beehives would be the most strategic variables to be managed in order to maximize pollinator presence. Together they explained 60 % of the pollinator abundance and favoured all pollinator groups. These findings support [START_REF] Garibaldi | Towards an integrated species and habitat management of crop pollination[END_REF] who proposed an integrated approach combining two interventions usually studied separately: pollinator species management and habitat management. For greatest benefits for pollinator richness and dipteran abundance beehives should be located within the landscape (i.e. within a 3 km radius) but not within orchard plots. Promoting pollination by managing the landscape is essential to reduce pollinator foraging distance [START_REF] Redhead | Effects of habitat composition and landscape structure on worker foraging distances of five bumble bee species[END_REF]. Moreover, managing at the landscape scale could guide local management decisions as landscape context can determine the effects of agrienvironmental interventions on pollinator communities. For example landscape composition and organisation influence the success of flower strips, which are more efficient for plots located in cleared or homogeneous landscapes than in complex or heterogeneous landscapes (for both pollinator diversity and abundance [START_REF] Scheper | Environmental factors driving the effectiveness of European agri-environmental measures in mitigating pollinator loss -a meta-analysis[END_REF]).

Besides management of the domestic honeybee Apis mellifera, appropriate management of location and density of nesting boxes for the recently commercially managed bee Osmia lignaria enhanced almond yield [START_REF] Artz | Nesting site density and distribution affect Osmia lignaria (Hymenoptera: Megachilidae) reproductive success and almond yield in a commercial orchard[END_REF]. Grassland benefits for abundance and species richness of wild bees, besides increasing area, can be enhanced by preserving uncut parts which serve as refuges, or by delaying harvest [START_REF] Buri | Promoting Pollinating Insects in Intensive Agricultural Matrices: Field-Scale Experimental Manipulation of Hay-Meadow Mowing Regimes and Its Effects on Bees[END_REF].

Integrated pollinator management could identify potential trade-offs and synergies between pollinator and landscape management and thereby optimize pollination enhancement strategies.

However, while managing semi-natural habitats in landscapes is now well known and commonly applied, it incurs high costs of implementation and requires stakeholder coordination [START_REF] Garibaldi | From research to action: enhancing crop yield through wild pollinators[END_REF]. Thus although we detected limited effects of plot-level resources, they may be an easy first step, especially providing in-field flower resources in orchards [START_REF] Campbell | Do sown flower strips boost wild pollinator abundance and pollination services in a spring-flowering crop? A case study from UK cider apple orchards[END_REF][START_REF] Saunders | Almond orchards with living ground cover host more wild insect pollinators[END_REF][START_REF] Saunders | Interaction effects between local flower richness and distance to natural woodland on pest and beneficial insects in apple orchards[END_REF].

Conclusions

In this study, we confirmed the benefits of semi-natural habitats in landscapes to enhance pollinator communities and the negative impact of isolation from the closest grassland patch. Landscape-scale variables predicted the abundance and richness of pollinators better than plot-level resource indicators. We also highlighted the importance of locating beehives in the landscape. We conclude on the importance of analysing and managing both plot and landscape scales for better understanding their interplay and for enhancing pollinator communities. Together grassland cover and proximity combined with information on the location and abundance of beehives -potentially together with information on other semi-natural habitats -provide first-level indicators on pollinator communities. Our conclusions may be refined by accounting for management practices, including pesticide applications or soil management. Nevertheless we suggest promoting both greater grassland cover and proximity to pollinator-dependant crops in order to enhance pollinator communities. If combined with beehives in the landscape, these management actions would even promote more strongly pollinator communities present in the cultivated plots thanks to the presence of domestic honeybees. Lastly, comparing pollination capacity, i.e. pollinator community characteristics, with pollination flow, i.e. fruit or seed set (plant reproductive success), would be necessary for definitive conclusions on the pollination service [START_REF] Bartholomée | Disentangling the diversity of definitions for the pollination ecosystem service and associated estimation methods[END_REF].

Table G3: Equivalent best linear models for the response variable "abundance without the domestic honeybee"

Table G4: Equivalent best linear models for the response variable "richness without the domestic honeybee"

Table G5: Equivalent best linear models for the response variable "abundance of domestic honeybees"

Table G6: Equivalent best linear models for the response variable "abundance of wild bees" Table G7: Equivalent best linear models for the response variable "abundance of dipteran" 

  ). Each tree was observed during 12 min, 3 min per cardinal point, to avoid a possible influence of day time on insect presence. During each 3 min session, around a hundred open flowers were observed. We counted the number of insects visiting the focal flowers. If an insect visited more than one flower it was counted only once. This represented 2h of cumulated focal observation per orchard.

  

  

Table 3 :

 3 Selected multiple linear models maximising the variation explained of the response variables. Significance level is (NS): p ≥ 0.10; (.): 0.10 > p ≥ 0.05; (*): 0.05 > p ≥ 0.01; (**): 0.01 > p ≥ 0.001; (***): p > 0.001. 57.5 % vce is the result of the variance hierarchical partitioning analyses and indicates the proportion of variance explained in the model by the variable. (log) indicates log-transformed response variables. nb: number.

	Response	Grassland	Orchard	Forest	Cropland	Log	Index of beehive	Index of beehive	Mean nb of	Model
	variable	3 km	3 km	500 m	500 m	(isolation)	abundance	location	earth mounds	informations
	Abundance					-1.22 (0.30)	1/0: 2.44 (1.37) .			R²adj = 0.63
	with the domestic honeybee	0.16 (0.05)				*** 57.5 % vce	2/0: 5.31 (1.73 ) ** 2/1: 2.87 (1.33) * 42.5 % vce	1/0: 5.11 (1.50) **		F 3,27 = 17.99 *** R²adj = 0.61
		** 44.6 % vce						55.4 % vce 2/0: 1.12 (1.61) NS 1/2: 3.99 (1.47) *		F 3,27 = 16.83 ***
	Abundance							1/0: 0.64 (0.19) **	-0.04 (0.01)	R²adj = 0.46
	without the domestic honeybee							2/0: -0.07 (0.25) NS 59.6 % vce 1/2: 0.70 (0.22) **	40.4 % vce **	F 3,27 = 9.53 ***
	(log)									
	Richness with	0.03 (0.009) **								R²adj = 0.25
	the domestic									F 1, 29 = 10.9 **
	honeybee									
	Richness	0.03 (0.008) **								R²adj = 0.23
	without the									F 1, 29 = 9.91 **
	domestic									
	honeybee									
	Domestic							1/0: 0.99 (0.22) ***		R²adj = 0.40
	honeybee abundance (log)					-0.08 (0.04) . 37.3 % vce		2/0: 0.61 (0.18) ** 1/2: 0.38 (0.19) . 1/0: 0.86 (0.24) ** 62.7 % vce 2/0: 0.46 (0.19) * 1/2: 0.30 (0.19) NS		F 2, 28 = 10.92 *** R²adj = 0.45 F 3, 27 = 9.06 ***
	Wild			0.02 (0.007)						R²adj = 0.21
	hymenopteran			**						F 1, 29 = 8.83 **
	abundance (log)	0.02 (0.008) **								R²adj = 0.21 F 1, 29 = 8.83 **
		0.016 (0.009)		0.015 (0.008)						R²adj = 0.26
		.		.						F 2, 28 = 6.22 **
		48 % vce		52 % vce						
	Dipteran							1/0: 0.57(0.30) .		R²adj = 0.25
	abundance (log)							2/0: -0.53 (0.37) NS 1/2: 1.10 (0.33) **		F 2, 28 = 6.11 **
			-0.08 (0.03)							R²adj = 0.19
			**							F 1, 29 = 7.60 *
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Appendix A: Effect of agriculture type 22