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The home-field advantage (HFA) hypothesis predicts that plant litters decompose faster in the vicinity of the plant from which they are derived than away from 'home'.

Although we are aware that both litter quality and the efficiency of decomposers within soil communities (hereafter, "soil ability") are important drivers of HFA effects, we know little on variation in HFA effects and underlying processes of these changes across years with varying climates. In order to address these questions, we repeated four years with varying climates (two mild years, 2016 & 2018 and two stressed years, 2017 & 2019) a reciprocal transplant experiment with four litter types, crossing vegetation structure and soil fertility contrasts of both litter and ecosystems (forest and grassland litters from both fertile and unfertile soils). We used the Decomposer Ability Regression Test for both types of years to search for evidence of HFA effects and conducted ANOVAs on the cross effects of vegetation structure and soil fertility contrasts to further identifying the underlying processes of changes in HFA across climates. HFA effects were only significant for the most recalcitrant litter of Pinus pinaster, and much more significant during the mild years. Litter quality was stable across species and years, whereas differences in soil ability among ecosystems of the four species were strongly affected by climate, with highly significant differences among ecosystems occurring only during the mild years. Changes in soil ability across climates (decreasing HFA effects during stressed years) were explained by an overall increase in litter decomposition in forests as compared to grasslands during the stressed years, due to the facilitation of soil decomposers by forest canopies. Our study showed that HFA effects vary across climates as a result of changes in soil ability and that forest canopies may buffer the negative effects on litter decomposition of increasing stress with climate change.

Introduction

Litter decomposition is a crucial ecosystem process driving nutrient and carbon cycling and involving strong above-belowground linkages [START_REF] Bardgett | Aboveground-belowground linkages: biotic interactions, ecosystem processes, and global change[END_REF][START_REF] Hättenschwiler | Biodiversity and litter decomposition in terrestrial ecosystems[END_REF]. Decomposition has been shown to be influenced by a limited number of ecological factors, including climate variables, in particular temperature and precipitation [START_REF] Aerts | Climate, leaf litter chemistry and leaf litter decomposition in terrestrial ecosystems: a triangular relationship[END_REF][START_REF] Coûteaux | Litter decomposition, climate and litter quality[END_REF][START_REF] Liski | Climatic effects on litter decomposition from arctic tundra to tropical rainforest[END_REF][START_REF] Powers | Decomposition in tropical forests: a pan-tropical study of the effects of litter type, litter placement and mesofaunal exclusion across a precipitation gradient[END_REF]), litter quality, mostly driven by carbon/nitrogen ratio [START_REF] Cornwell | Plant species traits are the predominant control on litter decomposition rates within biomes worldwide[END_REF][START_REF] Zhang | Rates of litter decomposition in terrestrial ecosystems: global patterns and controlling factors[END_REF]) and soil nutrient availability, in particular nitrogen and phosphorus [START_REF] Güsewell | N: P ratios influence litter decomposition and colonization by fungi and bacteria in microcosms[END_REF][START_REF] Hobbie | Nutrient limitation of decomposition in Hawaiian forests[END_REF].

It has also been shown that plant litters decompose faster in the vicinity of the plant from which they are derived (i.e., at home) than away from 'home' [START_REF] Ayres | Home-field advantage accelerates leaf litter decomposition in forests[END_REF][START_REF] Gholz | Long-term dynamics of pine and hardwood litter in contrasting environments: toward a global model of decomposition[END_REF][START_REF] Hunt | Nitrogen limitation of production and decomposition in prairie, mountain meadow, and pine forest[END_REF]), a process called 'Home-Field Advantage (HFA) effect', suggesting that plant species have species-specific decomposer communities. Several meta-analyses have shown that HFA effects can increase on average litter decomposition of 7.5% at home as compared to away (Veen et al. 2015a; see also [START_REF] Ayres | Home-field advantage accelerates leaf litter decomposition in forests[END_REF][START_REF] Wang | Home-field advantage of litter decomposition and nitrogen release in forest ecosystems[END_REF]. However, although HFA effects appear to be widespread, particularly in forest ecosystems, they are not systematic and their occurrence is likely system-dependent (John et al. 2011;[START_REF] Makkonen | Highly consistent effects of plant litter identity and functional traits on decomposition across a latitudinal gradient[END_REF].

Reciprocal transplants between labile litters from fertile soils and recalcitrant litters from unfertile soils (i.e., 'soil fertility contrasts') are known to induce HFA effects, since a labile litter might decompose slower in a soil where litter is recalcitrant than at home, i.e., fertile soil [START_REF] Freschet | Multiple mechanisms for trait effects on litter decomposition: moving beyond home-field advantage with a new hypothesis[END_REF]. This is because decomposers from infertile soils with recalcitrant litters may not be efficient for degrading the highly labile litters [START_REF] Freschet | Multiple mechanisms for trait effects on litter decomposition: moving beyond home-field advantage with a new hypothesis[END_REF]Strickland et al. 2009a), while decomposers from fertile soils without the input of recalcitrant litters may lose the ability of degrading recalcitrant litters [START_REF] Keiser | Disentangling the mechanisms underlying functional differences among decomposer communities[END_REF][START_REF] Strickland | Testing the functional significance of microbial community composition[END_REF].

HFA effects can also occur due to reciprocal litter transplants between ecosystems with contrasting vegetation structures (hereafter 'vegetation structure contrasts') such as grasslands vs. forests [START_REF] Ayres | Home-field advantage accelerates leaf litter decomposition in forests[END_REF]. Veen et al. (2015a) argued that the probability of HFA effects' occurrence is higher when plant communities become more dissimilar between 'home' and 'away'. Thus, stronger HFA effects might be expected with litters from ecosystems exhibiting both soil fertility and vegetation structure contrasts (e.g., unfertile forests vs. fertile grasslands).

Another key question is the consistency of HFA effects with varying climates through time. According to the prediction of IPCC (2014), anthropogenic impacts will cause further warming and more frequent extreme drought events at mid-latitudes, which are likely to have substantial impacts on litter decomposition rates [START_REF] Gutknecht | Inter-annual variation in soil extra-cellular enzyme activity in response to simulated global change and fire disturbance[END_REF]). Although we are aware that temperature and precipitation are crucial drivers of litter decomposition at large spatial scale (Couteaux et al. 1995;[START_REF] Liski | Climatic effects on litter decomposition from arctic tundra to tropical rainforest[END_REF], we know little on the effects of varying climates through time on the consistency of HFA effects. Changing temperature and rainfall across time could affect litter decomposition in grasslands and forest ecosystems differently, mainly because forests have higher abilities of sustaining stable and buffered environments in the face of climate extremes as compared to grasslands [START_REF] De Frenne | Global buffering of temperatures below forest canopies[END_REF][START_REF] He | Vegetation-microclimate feedbacks in woodland-grassland ecotones[END_REF][START_REF] Teuling | Contrasting response of European forest and grassland energy exchange to heatwaves[END_REF].

Stressful climates (e.g., cold and dry) might reduce advantages at 'home' in grasslands as compared to forests, thereby affecting the occurrence of HFA effects. Thus, varying climates could affect the consistency of HFA effects across ecosystems differing in both vegetation type and/or soil fertility. Moreover, we have limited knowledge on the role of litter quality and decomposer communities in driving the consistency of HFA effects across climate conditions [START_REF] Keiser | Disentangling the mechanisms underlying functional differences among decomposer communities[END_REF]). An assessment of the consistency and drivers of HFA effects across years with varying climates is certainly needed if we want to improve our predictions of the influence of climate change on litter decomposition and nutrient cycling.

In order to evaluate the consistency and drivers of HFA effects across years with varying climate conditions, we repeated four years (from 2016 to 2019) with varying climates a six-month long reciprocal litter transplant experiment. Each year, we transplanted four litter species originating from four ecosystems exhibiting both contrasting vegetation structures (grasslands and forests) and soil fertilities (fertile and infertile). Our purpose was to answer the following questions: (1) do the consistency of HFA effects vary across years with varying climates? [START_REF] Hunt | Nitrogen limitation of production and decomposition in prairie, mountain meadow, and pine forest[END_REF] what were the driving processes of HFA effects and their likely inconsistency? We hypothesized that varying climates have strong impacts on the consistency of HFA effects, likely to be explained by either changes in litter quality or soil ability. We used, during years with mild or stressed climates, two complementary approaches for answering our questions: (i) seeking with ANOVAs the occurrence of significant interactions between our litter (origin and degradability) and ecosystem (vegetation and soil fertility) treatments [START_REF] Strickland | Testing the functional significance of microbial community composition[END_REF]), (ii) applying the Decomposer Ability Regression Test (DART method) proposed by [START_REF] Keiser | Disentangling the mechanisms underlying functional differences among decomposer communities[END_REF] to provide evidence of HFA effects.

Materials and Methods

Study sites and experimental design

Our study was conducted in the Gironde department, south-west of France (44°50′ N, 0°40′ W). The climate is warm temperate oceanic with mean annual temperature of 13.2 ℃ and mean annual precipitation of 956.5 mm (1973-2019 average). The mean maximum temperature and mean minimum temperature are 27 °C in August and 4 °C in February, respectively. In order to contrast vegetation structure and soil fertility conditions to answer our questions, we selected 14 communities in the four combinations of a soil fertility and a (incubation) vegetation treatment. The design was unbalanced, with three communities of fertile forests, four communities of infertile forests, three communities of fertile grasslands and four communities of infertile grasslands (Table S1). The low nutrient-availability of the infertile grasslands and forests was due to their occurrence on dry calcareous soils [START_REF] Grime | Competitive exclusion in herbaceous vegetation[END_REF][START_REF] Maalouf | The interplay of stress and mowing disturbance for the intensity and importance of plant interactions in dry calcareous grasslands[END_REF]Michalet et al. 2001[START_REF] Michalet | Plant community composition and biomass on calcareous and siliceous substrates in the northern French Alps: comparative effects of soil chemistry and water status[END_REF] and acidic sandy anaerobic soils, respectively, whereas the high nutrient-availability of the fertile grasslands and forests was due to their occurrence on deep fine-textured soils with high water-availability, as shown by their positions along the two first axes of a Correspondence Analysis (CA) conducted on their species composition (Fig. S1). The CA results showed that, although clearly clustered in the four combinations of the vegetation by soil fertility treatments, the 14 communities were enough different within treatments to be highly representative of these environmental conditions. Productivity measurements conducted in the 14 communities (on understorey communities for the forests) provide evidence of differences in soil fertility among the four treatment combinations (Productivity = 3.61 ± 0.74 g.g -1 .year -1 for the fertile forests, 0.10 ± 0.07 g.g -1 .year -1 for the infertile forests, 5.00 ± 2.01 g.g -1 .year -1 for the fertile grasslands, 0.28 ± 0.44 g.g -1 .year -1 for the infertile grasslands; biomass measurements were made in February and June 2019, using 1 m 2 quadrat with three replicates for each of the 14 communities, unpublished data).

Litter bag experiment

Home-field advantage effects on rates of litter decomposition were assessed by applying a reciprocal transplant experiment. Effects of potentially inter-annual variations of climates on the consistency of HFA effects were explored by conducting the experiment repeatedly in four consecutive years from 2016 to 2019 (actually, we incubated litters over the shift of the year, with the experiment starting in each of the four years in November n-1 year (i.e. 2015-2018) and stopping in May n year (i.e.

2016-2019))

. We quantified litter decomposition rate using a litter bag approach. Our design included four litter types, using leaves of the four dominant species of the four combinations of the vegetation by soil fertility conditions: Carpinus betulus (hornbeam) for the fertile forests, Pinus pinaster (maritime pine) for the infertile forests, Dactylis glomerata (orchard grass) for the fertile grasslands and Brachypodium pinnatum (heath false-brome) for the infertile grasslands. These four species litter represent the four combinations of two treatments, litter origin (grasslands vs forests) and litter degradability (labile, i.e. C. betulus and D. glomerata vs. recalcitrant, i.e., P. pinaster and B. pinnatum), respectively (see Table S2 for leaf C/N ratio of each species, [START_REF] Cerabolini | Can CSR classification be generally applied outside Britain?[END_REF][START_REF] Kattge | TRY-a global database of plant traits[END_REF][START_REF] Stiegel | Reading the Leaves' Palm: Leaf traits and herbivory along the microclimatic gradient of forest layers[END_REF]. Each litter was collected in the communities from each combination of soil fertility by vegetation treatments (i.e. fertile forests, infertile forests, fertile grasslands and infertile grasslands), and litterbags were prepared as follows: during the n-1 November month of each year (i.e. 2015-2018), tree litters were collected by lightly shaking stems to accelerate abscised, unfallen leaves onto a cloth placed underneath, while grass litters were collected after senescence from plants at the same period.

Then, 4 g (initial mass) of air-dried litter of each litter type was put separately into a 10 cm x 7 cm nylon litter bag with 5 mm x 5 mm meshes. The dry weight at 45°C of each air-dried litter type was also calculated to be comparable with final measurements.

Three litter bags of each of the four species were buried 5cm-deep, i.e., in the litter layer, late November of each year in each of the 14 communities. Each year litter bags were buried in the same locations with a very closed distance (10-20cm) between years. There was a total of 168 litter bags per year (four species x three replicates of litter bags x 14 communities) and four treatments, incubation vegetation (two levels, grassland and forest), litter origin (two levels, grass and tree), soil fertility (two levels, fertile and infertile) and litter degradability (two levels, high quality and low quality).

Late May of each year (i.e. 2016-2019), all litter bags were harvested in the same day and transported to the lab within 2-3 hours. Previous observations showed us that the most labile litters could be fully decomposed in a half year (e.g., the decomposition of D. glomerata was always over 95% at the end of our experiments). Thus, we choose to bury litter only during six months each year. Thus, a longer incubation period might have underestimated decomposition rate of labile litters as compared to recalcitrant ones.

We carefully removed soil particles, living soil animals and living plant parts adhering to the litter materials. Then, all samples were dried at 45 ℃ in an oven before weighing (final mass). Litter decomposition rate was calculated as follows, Litter loss rate = [(initial mass-final mass) / (initial mass)] * 100% Monthly average temperature and total rainfall of our study site (Bordeaux weather station) of the six months of the experiment in each year (i.e., from early December to late May in each year) were extracted from the website of METEO FRANCE (http://www.meteofrance.com/accueil). We also extracted West Europe Pressure Anomaly (WEPA) index, which primarily drives the increase in winter-mean wave periodicity, from [START_REF] Castelle | Increased winter-mean wave height, variability, and periodicity in the Northeast Atlantic over 1949-2017[END_REF]. The index is positive when the winter is very oceanic (rainy and mild), whereas the index is negative when the winter is more continental (dry and cold; [START_REF] Castelle | Increased winter-mean wave height, variability, and periodicity in the Northeast Atlantic over 1949-2017[END_REF]. According to the climatic data, 2016 and 2018 were more oceanic than 2017 and 2019 (Fig. S2, Table S3 andS4), with in particular wetter winter and spring for the former than for the latter. Thus, 2016 and 2018 were defined as mild years and 2017 and 2019 were defined as stressed years.

Data analyses

Firstly, linear mixed-effects model (LMM) was applied to test effects of vegetation structure/ soil fertility contrast on litter decomposition rate. Then, Decomposer Ability Regression Test (DART) was used to check consistency of HFA across years.

As the year effect strongly impacted the effects of our four treatments (incubation vegetation, litter origin, soil fertility, litter degradability) on litter decomposition rate (Table S6), and the four years can be divided into two groups (see above), we assessed the effects of our four treatments on litter decomposition rate for each year separately and for two groups of years (i.e. mild and stressed years). We used a split-plot model, applying a LMM with a whole-plot error, a split-plot error (i.e. two random effects), and incubation vegetation, litter origin, soil fertility, litter degradability and all possible interactions as fixed effects (4-factor LMM). In addition, we also replaced litter degradability by leaf C/N ratio of each litter species (as shown in Table S2) to check whether it changes our model results. Since we found it only slightly changed the model results (generally, the results of three and four-way interaction were consistent; Table S7), thus we only showed the result with litter degradability below. In order to obtain robust results from our unbalanced design, the restricted maximum likelihood (REML) and Satterthwaite's method were used to test our model and produce ANOVA table (type III) with F-tests and p-values. Least Squares Means (LS-means) tests were used to determine the significant differences between group's means when significant effects occurred at P < 0.05.

All indices used in this study met the assumptions of variance homogeneity and normal distribution, except the residuals of LMM for 2017 and 2019, which did not meet the assumption of normal distribution (P < 0.001 and P < 0.0001, respectively). Thus, we log-transformed the decomposition rate to improve their normality (P = 0.02 and P = 0.04, respectively). For all 4-factor models, variance inflation factors (VIFs) of each variable were checked and they were less than 5.

In each year, the occurrence of significant interactions including the incubation vegetation and origin treatments indicated that litter decomposition rate is different due to a vegetation structure contrast (i.e., grasslands vs. forests). Similarly, the occurrence of significant interactions including the soil fertility and litter degradability treatments indicated that litter decomposition rate is different due to a soil fertility contrast (i.e., fertile vs. infertile soils).

Then DART method was applied to provide evidence of HFA effects and testing their consistency across years with contrasting climatic conditions (i.e., mild and stressed years), as proposed by [START_REF] Keiser | Disentangling the mechanisms underlying functional differences among decomposer communities[END_REF]:

= + Litter + Soil + Home +
where litter decomposition rate ( ) is determined by the ability of litter species ( ), the ability of the soil community s ( ), and a home combination or HFA ( ).

Litter , Soil and Home are dummy variables that equal 1 or 0 depending on the presence or absence of the litter species, soil community or home combination, respectively. The parameters to be estimated are , , and . And is the intercept term, which represents the average decomposition for all observations in the data set after controlling for litter, soil and home combinations. The error term is defined by . The ∑ = 0 and ∑ = 0 are restricted to prevent perfect collinearity [START_REF] Keiser | Disentangling the mechanisms underlying functional differences among decomposer communities[END_REF].

According to the model, the ranking of the chemical quality of litters (litter quality index (QI)) within a study, functional capacity (the Ability metric) of the soil decomposer community, and the strength/advantage of a decomposer community decomposing its home litter type (HFA) are produced by parameters , , and , respectively. Moreover, "each parameter (QI, Ability, and HFA) produces unitless estimates by which the litter types or soil communities can be compared. The estimates should not be compared across parameters, and do not indicate importance over another parameter or decomposition" [START_REF] Keiser | Climate masks decomposer influence in a cross-site litter decomposition study[END_REF]. In our study, by performing pairwise comparison (Tukey's test), we assessed how three parameters (QI, Ability, and HFA) differed within mild and stressed years, respectively.

The mixed-model analyses (lmer and anova.lmerModLmerTest function) and LS-means tests (ls_means function) were carried out using the "lmerTest" package [START_REF] Kuznetsova | lmerTest Package: Tests in Linear Mixed Effects Models[END_REF] , and VIF (vif function) was checked using "car" package in R software, ver. 3.5.1 (R Core Team, 2018). The DART was run using SAS 9.4 (SAS Institute, Cary, NC).

Result

Litter mass loss

In mild years (i.e. 2016 and 2018), there were highly significant litter origin and litter degradability effects (Table 1; see Table S5 for details in each year), with higher decomposition rates for both grassland and labile litters than for forest and recalcitrant litters, respectively and thus, the highest decomposition rates for D. glomerata and the lowest for P. pinaster (Fig. 1; see Fig. S3 and S5 for details in 2016 and 2018, respectively). There were also less significant incubation vegetation and soil fertility effects (Table 1), with higher decomposition rates in both grasslands and fertile sites than in forests and infertile sites, respectively (Fig. 1). However, there was a significant incubation vegetation by litter origin by litter degradability interaction (Table 1), because in both fertile and infertile sites the higher decomposition rates in grasslands than in forests were not observed for D. glomerata (labile grassland litter) and P. pinaster (recalcitrant forest litter) (Fig. 1, see LS-means test of the three-way interaction). This latter result suggests the occurrence of a vegetation structure HFA effect during mild years.

In contrast, in stressed years, there were only highly significant litter degradability and litter origin effects, whereas soil fertility and incubation vegetation treatments had no significant effects (Table 1 and Fig. 2 and S7; see Fig. S4 and S6 for details in 2017 and 2019, respectively). In contrast to mild years, the incubation vegetation by litter origin by litter degradability interaction was non-significant but there was a marginally significant incubation vegetation by soil fertility by litter origin interaction (Table 1). Also, there was a highly significant incubation vegetation by soil fertility by litter degradability interaction, due to a slight decrease in decomposition rates from forests to grasslands for the labile litters (both C. betulus and D. glomerata) but an increase for the recalcitrant ones (both P. pinaster and B. pinnatum) in fertile sites, whereas the converse was observed in infertile sites. In particular, for the recalcitrant litters (particularly, P. pinaster) in infertile sites there was a 18% decrease in litter decomposition rates from forests to grasslands (t value = 2.96, P < 0.05) (Fig. S7h, see LS-means test of the three-way interaction). This latter result suggests the occurrence of a soil fertility HFA during the stressed years. In contrast, the vegetation structure HFA observed during the mild years was no more significant, although there was a marginally significant incubation vegetation by litter origin by soil fertility (Table 1).

DART: HFA, QI, and Ability differed across years

The DART regression analysis showed that differences in HFA effects among species and their significance were affected by climate. In mild years, HFA effects were significantly positive only for P. pinaster, without significant differences between P.

pinaster and other litters (F = 2.501, P < 0.1, Fig. 3a). In stressed years, only HFA effects for P. pinaster were significantly positive and significantly higher than for B.

pinnatum (F = 2.939, P < 0.05, Fig. 3b).

There were highly significant differences in QI indices among the four species in both mild and stressed years with similar patterns (F = 181.4, P < 0.001 and F = 122.4, P < 0.001, respectively; Fig. 1c andd). Both years, QI was significantly positive for D.

glomerata and C. betulus and significantly negative for the other two species, with even more negative values for P. pinaster than B. pinnatum (Fig. 3c andd).

Ability indices of the four soil communities were significantly different in mild years (F = 16.99, P < 0.001, Fig. 3e), but not in stressed years (F = 1.06, P = 0.371, Fig. 3f). In mild years, the ability index was significantly positive for D. glomerata and C. betulus soil communities, significantly negative for P. pinaster and neutral for B. pinnatum ones. In contrast, in stressed years, all ability indices were not significantly different from 0 (Fig. 3f).

Discussion

We found that contrasts between forest and grassland ecosystems and related litter origins (the vegetation structure contrast) primarily drove decomposition processes and the likely occurrence of HFA effects during the mild years (2016 and 2018), whereas contrasts between fertile and unfertile ecosystems and related litter degradability (the soil fertility contrast) prevailed during the stressed years (2017 and 2019). These results suggest the likely occurrence of HFA effects induced by different contrasts across years with different stress levels. The DART model revealed the only occurrence of HFA effects for the most recalcitrant litter, i.e. P. pinaster. This effect was strong and highly significant in mild years but decreased to become weakly significant in stressed years. The DART model also showed that differences in litter quality among species were strong and consistent across years, whereas contrasts in soil ability among ecosystems were only strong during the mild years, almost vanishing during the stressed years. All together these results suggest that the occurrence of HFA effects for P. pinaster might be explained by both the forest origin and low degradability of this species litter and that the decrease in the importance of HFA effects for this species during the stressed years might have been induced by vanishing differences in soil abilities among ecosystems with increasing physical stress.

We found with the Dart method that the HFA effect of P. pinaster decreased from strong and highly significant in mild years to weakly significant in stressed years.

Although climatic variables are known to be major drivers of litter decomposition in terrestrial ecosystems [START_REF] Aerts | Climate, leaf litter chemistry and leaf litter decomposition in terrestrial ecosystems: a triangular relationship[END_REF][START_REF] Liski | Climatic effects on litter decomposition from arctic tundra to tropical rainforest[END_REF][START_REF] Powers | Decomposition in tropical forests: a pan-tropical study of the effects of litter type, litter placement and mesofaunal exclusion across a precipitation gradient[END_REF] ). Thus, interestingly, our findings showed that interannual climatic variability affects HFA effects, which suggests their potential to also be affected by ongoing climate change due to anthropogenic effects.

Previous experimental tests of the role of litter quality in driving the occurrence of HFA effects have provided contrasting results [START_REF] Milcu | All size classes of soil fauna and litter quality control the acceleration of litter decay in its home environment[END_REF][START_REF] Keiser | Disentangling the mechanisms underlying functional differences among decomposer communities[END_REF], Veen et al. 2015a[START_REF] Lin | Home-field advantage of litter decomposition differs between leaves and fine roots[END_REF]. In our study, the HFA effect was only significant for P. pinaster (with the lowest QI and the lowest soil ability), indicating that HFA effects were only positive for the most recalcitrant litter. Thus, our results partly support the hypothesis that HFA effects can be explained by litter quality. This is particularly in line with results of other experiments studies that showed that recalcitrant litters are the best candidates to get benefits from HFA effects, since specialized decomposers are necessary for degrading recalcitrant compounds [START_REF] Ayres | Home-field advantage accelerates leaf litter decomposition in forests[END_REF][START_REF] Chomel | Plant secondary metabolites: a key driver of litter decomposition and soil nutrient cycling[END_REF][START_REF] Wallenstein | Litter chemistry changes more rapidly when decomposed at home but converges during decomposition-transformation[END_REF]). However, since HFA effects for the other three litters were not significant, there might be a threshold for recalcitrant litters to get benefits at 'home'. Thus, a reciprocal transplant experiment with more litter types might be needed to show the likely occurrence of a threshold for recalcitrant litters to get benefits at 'home'. Veen et al. (2015a) argued that the probability of occurrence of HFA effects is higher when plant communities become more dissimilar between 'home' and 'away'. Thus, significant HFA effects for P.

pinaster might have occurred also because the very low litter quality of this species is induced by the additive effects of the soil fertility and vegetation structure contrasts.

The ability of the soil community of P. pinaster was significantly lower than that of the other three communities in mild years, but these differences vanished in stressed years. These differences in ability were highly related to differences in litter quality, in particular in mild years. However, in contrast to litter quality which was consistent across years, ability was strongly affected by climate variability. These results suggest that changes in HFA effects of P. pinaster across climate conditions were due to changes in soil abilities among decomposer communities. Interestingly, the overall increase in decomposition from forests to grasslands observed in mild years, likely due to decreased litter quality, also disappeared in stressed years (vegetation effects results in the two ANOVAs, Table 1). This might be due due to forest canopies facilitating soil decomposers during stressed years as compared to grasslands, consistent with ecological theories predicting an increase in direct facilitation with increasing physical stresses [START_REF] Bertness | Positive interactions in communities[END_REF][START_REF] Michalet | Associations between canopy and understory species increase along a rainshadow gradient in the Alps: habitat heterogeneity or facilitation[END_REF][START_REF] Muhamed | The role of biotic interactions for the early establishment of oak seedlings in coastal dune forest communities[END_REF] might have reduced during the stressed years the overall higher soil ability of grasslands as compared to forests related to their differences in soil fertility and litter quality, thus, decreasing the relative advantage of P. pinaster for decomposing at home than away, i.e., its HFA effect.

Conclusion

Our litter cross-transplantation experiment, based on vegetation structure and soil fertility contrasts of both ecosystems and litter types and repeated four years, showed that HFA effects are inconsistent across varying climate conditions through time.

Although further studies are certainly needed, in particular with more replications of years with contrasting climate conditions and longer decomposition time including the summer season, our results strongly suggest that HFA effects are very likely to be also affected by changing climate conditions through time due to global climate change.

Moreover, we found that changes in HFA effects were due to changes in ability of the soil decomposer communities. Specifically, the decrease in HFA effects with increasing stress over time was due to a decrease in the negative effects for litter decomposition of the vegetation structure contrast existing between forests and ecosystems. This suggests that the higher ability of grasslands to decompose litter due their higher litter quality than forests might decrease with increasing stress with climate change. This might be crucial in a global change context characterized by changing both climate conditions and afforestation rates. 

  , few studies have assessed how interannual climatic variability might affect HFA effects. Veen et al. (2015a and b) did not detect any significant effect of climatic conditions on HFA effects, suggesting that climate factors are not important determinants of HFA effects. However, their studies assessed the effects of varying climatic conditions on HFA effects spatially across sites with contrasting climates, whereas we focused on varying climate conditions through time at the same sites. Several studies assessing the effects of climate change on ecological processes have shown that spatial and temporal designs may produce very different results (Sandel et al. 2010; Metz & Tielbörger 2016
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 1 Effects of incubation vegetation (V), soil fertility (F), litter origin (O), litter

	605	Tables				
					2016 & 18		2017 & 19
			df	F	P	F	P
		Incubation vegetation	1	13.6	0.008	0.25	0.630
		Litter origin	1	34.1	<0.0001	15.7	<0.0001
		Soil fertility	1	22.6	0.002	0.59	0.467
		Litter degradability	1	591	<0.0001	763	<0.0001
		V x F	1	0.88	0.381	1.43	0.270
		V x O	1	0.01	0.977	0.89	0.353
		F x O	1	0.01	0.906	0.53	0.471
		V x D	1	2.80	0.104	3.15	0.086
		F x D	1	0.98	0.331	1.70	0.203
		O x D	1	4.97	0.033	6.63	0.015
		V x O x D	1	9.95	0.004	2.15	0.153
		V x O x F	1	0.09	0.765	3.53	0.070
		F x D x V	1	0.85	0.364	17.4	<0.001
		F x D x O	1	0.56	0.460	0.82	0.371
		V x F x O x D	1	0.94	0.340	0.35	0.557
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		degradability (D) treatments and their interactions on litter decomposition rate in 2016
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&

2018 and 2017 & 2019. 

Values in boldface represent significant effects at P < 0.05 608 and values in italic represent marginally significant effects at P < 0.1.
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