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Introduction

Translocations are human-induced movements of living organisms into natural or semi-natural ecosystems. The main objective of conservation translocations is to improve the conservation status of a species, locally or globally, or to restore natural ecosystem functions or processes (IUCN/SSC 2013). This is the case of translocations initiated by conservationists (researchers or practitioners) to obtain viable populations through reinforcement, reintroduction, introduction or assisted migration, with an explicit conservation goal. In this article, we will refer to these translocations as conservationdriven translocations, as opposed to mitigation-driven translocations, which may or may not have such a population viability objective. Mitigation-driven translocations consist of moving individuals threatened by a change in land use. These translocations have emerged and become widespread in many countries with the application of legal procedures for protected species under the mitigation hierarchy (avoidance, minimization, rehabilitation/restoration, offset; BBOP 2012). Depending on the development project and national or regional regulations, translocation proposals may appear as reduction ("minimization" step) or accompanying measures in the mitigation hierarchy (for France, see Julien et al. 2022a). Although the initial motivation for mitigation-driven translocations is to comply with legal procedures, these translocations may be conservation translocations according to the IUCN definitions if they have incorporated a population viability objective (IUCN/SSC 2013). However, in many cases, mitigation-driven translocations are only intended to save individuals without having projected the impact that this might have on the population, species or ecosystem. In this case, therefore, mitigation-driven translocations cannot be considered conservation translocations.

While conservation-driven translocations are often initiated and conducted by naturalists or scientists with good knowledge of the translocated species and some background in population biology, this is not necessarily the case for mitigation-driven translocations which are often undertaken by private environmental consultants under contract to developers [START_REF] Germano | Mitigationdriven translocations: Are we moving wildlife in the right direction?[END_REF][START_REF] Bradley | Mitigation translocation as a management tool[END_REF]Julien et al. 2022a). As a result, mitigation-driven translocations are quite controversial. They are sometimes seen as a tool used by developers to gain easier acceptance of their projects without much concern for the outcome of the translocation, which is very uncertain [START_REF] Fahselt | Is transplanting an effective means of preserving vegetation[END_REF].

Post-translocation monitoring is essential to understand and evaluate the results of the operation. Data on individuals (survival and reproduction of translocated individuals), populations (age or stage distributions, demographic rates, population size), and ecosystems (interspecific interactions, structure and dynamics of the community) can provide information to improve knowledge of the translocated species and the practice of translocation [START_REF] Berger-Tal | Conservation translocations: a review of common difficulties and promising directions[END_REF][START_REF] Monnier-Corbel | Patterns of abundance reveal evidence of translocation and climate effects on Houbara bustard population recovery[END_REF], especially if non-translocated populations are monitored simultaneously with translocated populations (e.g., [START_REF] Colas | Restoration demography: A 10-year demographic comparison between introduced and natural populations of endemic Centaurea corymbosa (Asteraceae)[END_REF] or if the translocation protocol includes an experimental design (e.g., planting in different light conditions, [START_REF] Zimmer | Establishing a wild, ex situ population of a critically endangered shade-tolerant rainforest conifer: A translocation experiment[END_REF]. As many authors have already pointed out [START_REF] Albrecht | A long-term view of rare plant reintroduction[END_REF][START_REF] Godefroid | How successful are plant species reintroductions?[END_REF][START_REF] Dalrymple | A meta-analysis of threatened plant reintroductions from across the Globe[END_REF][START_REF] Liu | Translocation of threatened plants as a conservation measure in China[END_REF][START_REF] Diallo | Plant translocations in Europe and the Mediterranean: Geographical and climatic directions and distances from source to host sites[END_REF][START_REF] Piazza | In situ conservation operations in Corsica, 1987-2004: Assessing the balance and drawing[END_REF], the outcome of translocations is scattered throughout scientific and grey literature and can sometimes be difficult to access (e.g., activity reports of environmental consultancies). In particular, data from translocations that are considered failures by their proponents are not often shared, even though this data may be particularly valuable for future translocations, especially in identifying errors in preparation and/or protocol [START_REF] Seddon | Developing the science of reintroduction biology[END_REF][START_REF] Abeli | Translocation ecology: the role of ecological sciences in plant translocation[END_REF]Piazza et al. 2011).

Although there is no universal definition of translocation success, ecological monitoring of translocated populations (and, in particular, the variation in their abundance) provides valuable diagnostics of the impact of these practices on ecological systems. Considering that the goal of a conservation translocation is to achieve a viable translocated population (IUCN/SSC 2013), monitoring is expected to (i) indicate the occurrence of population extinction, and (ii) provide data on temporal variation in abundance, which can be used to assess population viability [START_REF] Brook | Minimum viable population sizes and global extinction risk are unrelated[END_REF]). The most relevant data for estimating the long-term viability of a population are often measurable over the longterm [START_REF] Sarrazin | Introductory remarks: A demographic frame for reintroductions[END_REF][START_REF] Robert | Defining reintroduction success using IUCN criteria for threatened species: A demographic assessment[END_REF][START_REF] Seddon | Reintroduction and other conservation translocations: History and future developments[END_REF] because the early dynamics of a translocated population is partly driven by stochastic and transitory processes that do not necessarily reflect its longer-term dynamics. It is still useful to have indicators of success in the short, medium, and long-term [START_REF] Monks | Determining success criteria for reintroductions of threatened long-lived plants[END_REF][START_REF] Commander | Guidelines for the Translocation of Threatened Plants in Australia[END_REF]). However, short-term monitoring can lead to over-hasty conclusions about the outcome of translocations because it does not necessarily capture long-term dynamics [START_REF] Albrecht | A long-term view of rare plant reintroduction[END_REF][START_REF] Drayton | Success rates for reintroductions of eight perennial plant species after 15 years[END_REF]. Yet, in a meta-analysis of plant translocations, [START_REF] Dalrymple | A meta-analysis of threatened plant reintroductions from across the Globe[END_REF] showed that monitoring was often short, leaving little opportunity to observe breeding or recruitment events.

In this context, we investigate the post-translocation monitoring time on European plant translocations. We analysed monitoring time according to the motivation of the translocation between conservation-driven and mitigation-driven translocations as defined above. We also studied the influence on monitoring time of the type of plant material translocated between (i) diaspores, i.e., structural units (fruits, seeds, cuttings) that separate from parent plants and disperse before producing new vegetative or reproductive individuals, and (ii) vegetative or reproductive plants, as well as their numbers. We expect that in comparison to mitigation-driven translocations, conservation-driven translocations will result in more prolonged post-translocation monitoring, as the initiation of the translocations has not been imposed by an external environmental authority and is therefore likely to generate an intrinsic motivation to observe the outcome of the initiated work. Similarly, because it takes more effort to translocate vegetative individuals than to sow seeds and to translocate a large number of individuals rather than a small number, we expect longer monitoring in transplanted populations than in sown populations and in those where many individuals were translocated than in those where few were translocated. Some authors have shown that survival is more significant when adult individuals are used and that a large number of translocated individuals allows a greater chance of success [START_REF] Menges | Restoration demography and genetics of plants: When is a translocation successful[END_REF][START_REF] Godefroid | How successful are plant species reintroductions?[END_REF][START_REF] Dalrymple | A meta-analysis of threatened plant reintroductions from across the Globe[END_REF][START_REF] Reiter | Orchid reintroductions: an evaluation of success and ecological considerations using key comparative studies from Australia[END_REF], which may motivate longer monitoring to observe success. In addition, mitigation-driven translocations are more controversial, especially for animal translocations, and it has been suggested that they are performed with less care than conservation-driven translocations [START_REF] Silcock | Threatened plant translocation in Australia: A review[END_REF][START_REF] Bradley | Mitigation translocation as a management tool[END_REF]Julien et al. 2022a). We can therefore expect shorter monitoring time.

Materials and Methods

Terminology

In this study, we use the term "translocated population unit" (TPU) to describe a group of individuals of the same species translocated to a given recipient site with a specific type of biological material (e.g., seeds, seedlings, etc.). We use the term "operation" to refer to translocations of multiple TPUs undertaken by the same organization and forming part of the same spatial or technical set (e.g., same protocol or provenance of biological material). We use the term "one monitoring" to refer to the entire monitoring of a single TPU, which may have taken place over several years, and the term "monitoring data" to refer to all the monitoring information to which we have access. Finally, a translocated population refers to a group of individuals of the same species resulting from a translocation operation in a given recipient site (according to the TransLoc database, see below). A translocated population can be composed of different types of translocated biological material, with multiple translocation events and protocols. We chose to work with TPUs to have homogeneous groups and facilitate statistical analyses.

Data collection

We used the TransLoc database (http://translocations.in2p3.fr/) to collect conservation translocation monitoring data in various formats (peer-reviewed and non-peer-reviewed articles, reports, and raw data). Missing information (e.g., the missing years for a particular TPU) was obtained by contacting the organizations in charge of post-translocation monitoring (mostly environmental consultancies, botanical conservatories, or researchers).

We built our database by keeping only those TPUs for which we had at least one posttranslocation estimate of abundance. This abundance estimate (hereafter: 'TPU size') could be a total number of individuals, flowering individuals, flowering stems or inflorescences, leaf clusters or apices, or even an occupied area, but it necessarily had the same unit if several years of data were available.

Any abundance estimate could include translocated individuals, offspring of these individuals, and possibly migrants. TPUs were excluded in the case of population reinforcements, when they were not clearly distinguished from the rest of the original population (less than 20 TPUs in this case). These choices were made to facilitate a comparison between TPUs (details of TPUs in Supplementary Document 1).

In July 2022, the TransLoc database contained 735 translocated populations, of which 156 (21.2%) met our criteria after collecting additional information for this study. These 156 translocated populations were divided into 351 well-identified TPUs. To increase our dataset, we contacted various organizations (mainly French departments, environmental consultancies, botanical conservatories, and natural area stakeholders) to access data on additional translocations, which allowed us to increase our database to a total number of 575 TPUs. Among them, 271 were from mitigation-driven translocations, and 304 were from conservation-driven translocations. They were from all over Europe, with the majority from France (73%).

Every TPU of our dataset had an operation code (several TPUs could be part of the same operation), a species name, a number and a type of translocated material, a year of translocation, and a type of organization in charge of the monitoring. The number of diaspores or plants released (sown or transplanted) in a TPU was noted NR. Then, we noted N0, the first post-translocation TPU size, when monitoring occurred either in the same year as the translocation (e.g., at the end of the year when the plant material was translocated at the beginning) or in the following year. The TPU sizes of the following years were noted N1, N2, …, Nt. In all analyses, we considered an annual time step between Nt and Nt+1. The maximum possible number of years of monitoring for a given TPU depended on the year of translocation. Time series of TPU sizes could have missing data for one or several years; sometimes, after an extinction, they could also stop or no longer be reported. In cases where extinction was documented, we noted the reason given by the authors for the extinction.

Accessibility of the monitoring data and limitations of the study.

The monitoring data studied here are derived from translocations of various plant species with various stakeholders involved. Due to the difficulty of accessing these monitoring data, we had to contact the people involved in monitoring directly. We encountered several difficulties when requesting access to these reports: some stakeholders claimed that the reports were the property of a third party, often a development company. Other stakeholders wished to keep their data confidential for fear of competition between consulting firms or to keep the opportunity for publication for themselves.

Finally, we also came up against the lack of availability of these stakeholders, especially among the instructive services to whom developers are supposed to send all their monitoring data (in the case of France) because translocations only represent a small part of their work and taking the time to communicate their data to us was not always possible. Among the monitoring that we have collected, some are truncated. Despite our research, we have not always been able to determine if we were unable to obtain the monitoring or if it was really interrupted. This is especially true in the years after scientific publications where it is even more difficult to access, which was already noted by [START_REF] Dalrymple | A meta-analysis of threatened plant reintroductions from across the Globe[END_REF] in a meta-analysis on translocations. Heterogenous data accessibility is also reflected in the spatial distribution of our data, mainly located in France. We collected mainly internal reports (67%) written in the language of the authors' country.

Finally, a limitation of this study is the type of monitoring we chose to keep: only monitoring for which a population indicator is given, the abundance estimate. There is no consensus on which indicators should be used in monitoring, which considerably limits meta-analyses on the topic [START_REF] Dalrymple | Exploring the potential for plant translocations to adapt to a warming world[END_REF]. We excluded from our dataset many populations where only translocated individuals were followed without looking at their offspring.

Data analyses

We mapped all translocated populations in our dataset using their GPS coordinates. For every TPU, we determined the ideal number of years of monitoring, which is simply the number of years between translocation and either a documented extinction or the year of data recovery (2021). Given the data disparity in quantity between France and the rest of Europe, we conducted separate analyses for France and the other countries and compared with analyses including all data.

We investigated whether the duration of post-translocation monitoring was related to the motivation of translocation (conservation-driven versus mitigation-driven), the number and type of translocated biological material (diaspores versus plants, i.e., whole plant, bulb, rhizome, etc.), the type of organization in charge of monitoring, and a simplified classification of biological types forms based on Raunkiaer's classification (Raunkiaer 1934): (i) woody (chamaephyte and phanerophyte), (ii) non-geophyte (hemicryptophyte), (iii) geophyte (geophyte and hydrophyte), and (iv) annual (therophyte). For each TPU, a post-translocation monitoring vector (the monitoring status) was filled with "1" for years in which monitoring occurred and "0" for years without monitoring. We considered NA years after 2021 because we acquired the data this year, as well as all years following a documented extinction because we did not expect the monitoring to continue. This vector was analyzed as a response variable using a generalized linear binomial mixed-effects model. The name, meanings and modalities of the variables are detailed in Table 1. This model was carried out by considering only the first ten years because there is little data after 10 years. We first built a model with the set of explanatory variables and interactions that we thought were relevant to explain the monitoring time (Model 1). This model had convergence and collinearity problems, so we built other less complex models, by removing interactions and parameters (organisation and biological type) that were revealed to be non-essential to the analysis. We determined the best model (Model 2) by a model selection procedure using the Akaike information criterion (AIC), the results of which are presented in Supplementary Material 2.
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TPU extinction

The interruption of monitoring can sometimes be related to the extinction of the TPU. Indeed, when a translocation fails, it does not seem useful to continue the monitoring for as long as a translocation where individuals are still present. We considered a TPU to be extinct in year t if (1) the estimated TPU size was zero in year t and monitoring stopped after t, or (2) the estimated TPU size was zero in year t and all subsequent years.

For each time following the translocation year, we determined for each TPU its monitoring status:

extinct TPU, interrupted monitoring (while TPU size was > 0 on the latest monitoring year), ongoing monitoring. We then calculated the percentage of extinct TPUs, interrupted monitoring and ongoing monitoring for each post-translocation year. We then plotted these percentages on time for all TPUs, and according to the motivation of translocation and the type of biological material.

We used R 4.1.2 for all analyses and the tidyverse library [START_REF] Wickham | Welcome to the Tidyverse[END_REF][START_REF] Core | R: A language and environment for statistical computing[END_REF].

The lmerTest and lme4 libraries were used to make the models and the performance and effects libraries to verify the models and plot the effects [START_REF] Fox | Effect Displays in R for Generalised Linear Models[END_REF][START_REF] Bates | Fitting linear mixed-effects models using lme4[END_REF][START_REF] Kuznetsova | lmerTest package: Tests in linear mixed effects models[END_REF][START_REF] Lüdecke | performance: An R package for assessment, comparison and testing of statistical models[END_REF]. Figures were modified using Inkscape 1.0.2 software. The map was done with QGIS 3.16.12.

Results

Location of translocations and taxon identity

The dataset included 152 species belonging to 44 families. Fifty-three percent of the translocations were mitigation-driven, and 47% were conservation-driven translocations. Monitoring time ranged from 1 to 19 years. Among all 575 TPUs, the most frequent species were Saxifraga hirculus (n=32), Most TPUs (72.7%) were located in France and, more precisely in the southeast of France, (Fig. 1) with the United Kingdom having the second largest amount of data. As for the other European countries, the TPUs were mainly from Western Europe.

Many diaspores or plants have been translocated after ex situ passage (62.1% of the TPUs), in cold storage (for seeds) or in gardens (for vegetative plants). Individual monitoring of the translocated individuals was performed in only a few TPUs (11.8%). 

Description of the monitoring time

Monitoring generally lasted less than 5 years (Figure 2C). The mean duration of monitoring was 4.59 years (n=575; median=3). The number of TPUs monitored dropped drastically between years t=0 and t=4 after translocation (Figure 2A). From year t=5 onwards, the decrease in the number of monitoring is smaller. More important is the percentage of TPUs monitored relative to the expected number considering the limit to 2021 and extinctions. It can be seen in Figure 2B that this percentage decreases very quickly, with 37.9% of them being monitored in the fourth year after the translocation. After ten years, this percentage falls to 11.8%. Many translocations have occurred since 1990, explaining why most monitoring data is recent (Figure 2D). There were two peaks of monitoring data, one in 2000 and one in 2017. The first peak corresponded mainly to conservation-driven translocations and the second one to mitigation-driven translocations (see Supplementary Document 3).

Analysis of interrupted monitoring

The results of the monitoring status model (Table 2) indicate that (1) the monitoring probability decreased with time since translocation (PostMonitYear variable).

(2) Initial monitoring effort (i.e., the probability of monitoring immediately after translocation) was higher for mitigation-driven than for conservation-driven translocations (Motivation variable).

(3) However, the monitoring probability decreased more rapidly with time for mitigation-driven than for conservation-driven translocations (PostMonitYear x Motivation interaction, see fitted values in Figure 3D).

We also determined through the model that monitoring status depended on the type of biological material and the number of individuals translocated. Immediately after translocation, diaspore translocations were more often monitored than translocations of plants (Figure 3C), and the slope of monitoring status decreased over time and was gentler when many plantings were made (Figure 3B). This was not true for diaspores, whose monitoring status was the same regardless of the number of diaspores sown (Figure 3A). 

TPU extinction

In year 0, 10.6% of the TPUs were already extinct, and 23.5% after 4 years (Figure 4). We examined percent extinction by separating conservation-driven from mitigation-driven translocations and diaspores from plants (Supplementary Document 4). The percent extinction of conservation-driven and mitigation-driven translocations were similar. The difference between diaspores and plants was much more pronounced, with nearly 40% extinctions after 10 years for diaspore translocations versus just over 20% for plantings (33.8% versus 23.5% if we consider only TPUs older than 10 years).

Discussion

We documented in this study that monitoring of translocated plant populations is dramatically short, with only 7.8% still monitored 10 years after translocation. We showed that mitigation-driven translocations have a higher monitoring occurrence shortly after translocation but stop earlier in comparison to conservation-driven translocations. Similarly, translocations with diaspores have a higher monitoring occurrence shortly after translocation but stop earlier than translocations with plants. Finally, the greater the number of plants translocated, the longer the monitoring time. Weak monitoring and link with translocation failure.

The percentage of TPUs monitored among those that could be monitored after 4 years (i.e., TPUs at least 4 years old and non-extinct) is 37.9%. This percentage is 11.8% after 10 years. We do not know if the monitoring times are much less than expected at the outset of the translocation projects because we do not have this data. This data should be much more readily available for inclusion in the translocation databases and for comparison between what has been achieved and what was contractually planned.

Of the TPUs whose fate is known (persistent or extinct) after 10 years, 86% were extinct.

However, this percentage should be treated with caution, as for TPUs whose monitoring was interrupted for no known reason, we do not know whether they are more or less likely to be extinct than those monitored. Of the extinct TPUs, most extinctions occurred within the first 4 years after translocation, which was also the case for animal translocations [START_REF] Bubac | Conservation translocations and post-release monitoring: Identifying trends in failures, biases, and challenges from around the world[END_REF]. The documented causes of extinction, mainly poor recipient site selection, climatic conditions, species biology, inappropriate translocation period, low germination rate and poor recipient site management, were similar to those documented by [START_REF] Albrecht | A long-term view of rare plant reintroduction[END_REF] and [START_REF] Godefroid | How successful are plant species reintroductions?[END_REF].

Based on our results, most extinctions occur within the first 4 years after translocation or even earlier for seedings. This length of monitoring would therefore be a minimum after translocation, but more is needed to estimate the translocation success. A longer duration, more than 10 years, is often recommended [START_REF] Drayton | Success rates for reintroductions of eight perennial plant species after 15 years[END_REF][START_REF] Hancock | Monitoring and prioritisation of flora translocations: a survey of opinions from practitioners and researchers[END_REF]. In reality, it is difficult to apply a monitoring duration that allows for the estimation of success or failure that is valid for all species, as it depends on the ecological strategy and the life history of the species [START_REF] Albrecht | A long-term view of rare plant reintroduction[END_REF][START_REF] Popoff | Optimization of restoration techniques: In-situ transplantation experiment of an endangered clonal plant species (Typha minima Hoppe)[END_REF].

Early extinction was observed in a rather large number of cases: 10.6% at t=0 and 15.5% at t=1.

These early extinctions may be related to an inappropriate translocation protocol but also to the biology of the species, some of which may be particularly unsuitable for translocation. For example, this may be the case of species whose translocation breaks an interaction with symbiotic fungi or with specific pollinators. Establishing a list of difficult-to-translocate species would improve both decisionmaking and translocation protocols. However, some TPUs may reach zero visible individuals without becoming extinct. This is the case for geophytic species that may remain in the soil for a bad season or even for several years [START_REF] Bell | Successful recruitment following translocation of a threatened terrestrial orchid ( Diuris tricolor ) into mining rehabilitation in the Hunter Valley of NSW[END_REF][START_REF] Lavery | Counting plants: The extent and adequacy of monitoring for a continentalscale list of threatened plant species[END_REF] or for populations whose adult individuals have died but have had time to build up a diaspore bank, which may be expressed a few years later. In our dataset, we repeatedly observed TPUs reaching a number of individuals equal to 0 in year t, then having a non-zero number of individuals in year t+1. For TPUs that were observed only once with a zero number of individuals, it would be interesting to come back to monitor these TPUs to confirm their absence. As a result, our extinction percentages may have been overestimated. Similarly, for the other monitoring, an assessment of the status of TPUs after several years of interruption would provide further insight into their dynamics (see [START_REF] Drayton | Success rates for reintroductions of eight perennial plant species after 15 years[END_REF].

Factors influencing monitoring time.

The short monitoring times observed overall raises serious questions. According to [START_REF] Fahselt | Is transplanting an effective means of preserving vegetation[END_REF], it is difficult for conservation-driven plant translocations to have long-term monitoring because of funding programs, which are often planned for short periods. It is, therefore, probably rare to have the opportunity to secure a funding source for more than 10 years. Mitigation-driven translocations benefit from almost systematic monitoring shortly after translocation but are monitored during shorter times than conservation-driven translocations. This is consistent with our prediction that conservation-driven translocations are likely to generate an intrinsic motivation to observe the outcome of the initiated work. Still, the difference between both motivations of translocations is slight and the probability of having a monitoring 5 years after translocation is less than 50% for both.

However, contrarily to conservation-driven translocations, the post-translocation monitoring of mitigation-driven translocations in France is funded for longer times, the planned monitoring time is generally more than 10 years and sometimes up to 30 years, and the frequency and duration of monitoring are mentioned in the agreement given the authorities to the derogation requests. So, the short monitoring times observed for mitigation-driven translocations may be due to the lack of compliance to legal requirements or the difficulty in accessing monitoring data.

That translocations made with diaspores are monitored a lot in the first two years seems quite logical to us, since if one wants to observe the first results, i.e., the emergence of seedlings from the seeds, one must return to the population quickly. The first results of transplants are survival rates of translocated individuals, which can be estimated longer after the translocation (especially for perennial plants) than seed emergence rates. Moreover, transplants generally require more effort since, on the one hand, it takes longer to plant a vegetative individual in the soil than to sow a seed, and, on the other hand, the plants have often been cultivated ex situ before being translocated. In contrast, seeds can be kept in cold storage which requires less attention and work. There is, therefore, also a certain logic to the fact that TPUs from plant translocations are monitored longer than TPUs from diaspore translocations because the investment in time and money has generally been greater.

It is probably for the same reason that translocations made with many plants are monitored for much longer than those made with few plants.

Recommendations for translocations.

Reliable projections of long-term population dynamics and viability require full integration of the intrinsic population properties and the environment [START_REF] Sarrazin | Introductory remarks: A demographic frame for reintroductions[END_REF]IUCN 2013;[START_REF] Robert | Defining reintroduction success using IUCN criteria for threatened species: A demographic assessment[END_REF][START_REF] Armstrong | Using Bayesian mark-recapture modelling to quantify the strength and duration of post-release effects in reintroduced populations[END_REF]. Such integration can be conducted once there is evidence of regulation, e.g., by explicitly modelling the relationship between population density and demographic parameters in a population viability analysis framework [START_REF] Acker | Heterogeneity of reproductive age increases the viability of semelparous populations[END_REF][START_REF] Zabel | The interplay between climate variability and density dependence in the population viability of Chinook salmon[END_REF], and using all relevant available information on life history, habitat requirements, threats, and management options to estimate extinction risk. This process can take decades for a translocated population, especially if the species has a long generation time [START_REF] Monks | Determining success criteria for reintroductions of threatened long-lived plants[END_REF][START_REF] Commander | Guidelines for the Translocation of Threatened Plants in Australia[END_REF]). However, requiring demographic monitoring over at least ten years (but not necessarily every year) for any translocation, with an estimate of numbers, is not insurmountable and would be very beneficial information for all: researchers, managers, and decision-makers. These results should, of course, be easily accessible and shared between stakeholders via translocation databases, which is essential for improving practices and making decisions based on good knowledge of the results of past translocations. For example, suppose it is observed that for some taxa the objectives of translocations are rarely achieved, and the investment required (in time or money) is high. In that case, it may be considered more reasonable and effective to base conservation policies on protecting and managing habitats and establishing ecological continuities.

Our results show that monitoring is generally far too short compared to this objective, even though the recommendation to improve monitoring has been repeated for over 10 years (e.g., [START_REF] Godefroid | How successful are plant species reintroductions?[END_REF][START_REF] Dalrymple | A meta-analysis of threatened plant reintroductions from across the Globe[END_REF][START_REF] Liu | Translocation of threatened plants as a conservation measure in China[END_REF][START_REF] Silcock | Threatened plant translocation in Australia: A review[END_REF]. Post-translocation mitigation-driven monitoring could be greatly improved, especially as these operations can benefit from quite substantial funding (see Julien et al. 2022b). It would therefore be desirable for the environmental authorities to demand greater commitments in terms of monitoring from the promoters of translocations in the context of development projects or better compliance with the commitments made. These authorities could exercise a power of control and financial sanctions in the event of non-compliance with commitments, which is not currently the case in France, where many of the translocations studied in this article were carried out.
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SUPPLEMENTARY MATERIALS Document 1:

The figure represents the number of operations by number of TPU by operation. The table corresponds to all TPU studied, and for each: the scientific name of the studied plant, the operation code, the number and type of biological materials. 

  Onosma arenaria (n=22), Aldrovanda vesiculosa (n=21) and Posidonia oceanica (n=19) (Supplementary document 1). The most frequent families were Caryophyllaceae (n=43), Fabaceae (n=43), Boraginaceae (n=35) and Orchidaceae (n=34). If we consider species only once per operation (there may be multiple TPUs of the same species for the same operation), the most frequent species were Aristolochia rotunda L. (n=4), Dianthus superbus L. (n=4), Rosa gallica L. (n=4), and Saxifraga hirculus L. (n=4), and the most frequent plant families were Liliaceae (n=14), Caryophyllaceae (n=13), Asteraceae (n=11) and Orchidaceae (n=10).

Fig. 1 :

 1 Fig. 1: Distribution of available TPUs in Europe.

Figure 2 .

 2 Figure 2. Availability of monitoring data. A: Number of TPUs monitored in each post-translocation year.

Figure 3 .

 3 Figure 3. Fitted values of the model. A. for the number of diaspores translocated. B. for the number

  Most documented extinctions occurred during the first four years after translocation. Considering only the 295 TPUs 10 years or older in 2021, monitoring continued for only 7.8% of them. For 25.4% of these TPUs, the monitoring was stopped after an observed extinction, and for 66.8%, interrupted for an unknown reason. The most frequent documented causes of extinction were poor recipient site selection (n=10), climatic conditions (n=9), species biology (n=8), inappropriate translocation period (n=5), low germination rate (n=5) and poor recipient host site management (n=4).

Figure 4 .

 4 Figure 4. Changes in the status of TPUs as a function of time since translocation.

  The monitoring data of mitigation translocations in our dataset are more recent than for conservation-driven translocations. A peak of monitoring was observed in 2000 for conservationdriven translocations and in 2015 for mitigation-driven translocations (see Figure2Band Supplementary Document 3). The monitoring peak in 2015 for mitigation-driven translocations is consistent with the results ofJulien et al. (2022a), showing that, in France, the number of derogation files (official requests made by the developers in the mitigation hierarchy) containing a mitigation translocation proposal was very high between 2012 and 2015. Mitigation translocations are quite a recent practice in France. There were few before 2005, but are increasing and now tend to outnumber conservation-driven translocations(Julien et al. 2022a).[START_REF] Germano | Mitigationdriven translocations: Are we moving wildlife in the right direction?[END_REF] has made a similar observation for animal translocations worldwide. The peak in monitoring in 2000 for conservationdriven translocations has no apparent reason. One possibility is that some traditional stakeholders in conservation-driven plant translocations (e.g., the Conservatoires Botaniques Nationaux in France) are increasingly involved in mitigation-driven translocations alongside private consultants and at the request of environmental authorities. This diversion of attention and available time to mitigationdriven translocations could be detrimental to the establishment and monitoring of conservationdriven translocations. However, the discrepancy in timing between mitigation-driven and conservation-driven translocations did not affect the results of our model because the year of translocation was included as a random effect and because we considered the cessation of data in 2021.

  model 2 presented in Material & Methods are the first (model 1) and the last (model 2Monitoring status) = PostMonityear + Motivation + Organisation + BiolType + log(NumberBiolMat) + BiolMat + PostMonityear: Motivation + PostMonityear:BiolType + PostMonityear:log(NumberBiolMat):BiolMat + PostMonityear:Organisation + (1|OperationMonitoring status) = PostMonityear + Motivation + Organisation + BiolType + log(NumberBiolMat) + BiolMat + PostMonityear:Motivation + PostMonityear:BiolType + PostMonityear:log(NumberBiolMat):BiolMat + (1|Operation) + (1|Year) + status) = PostMonityear + Motivation + Organisation + log(NumberBiolMat) + BiolMat + PostMonityear:Motivation + PostMonityear:log(NumberBiolMat):BiolMat + PostMonityear:Organisation + (1|Operation) + (1|Year) + (1|Family) 7 Logit(Monitoring status) = PostMonityear + Motivation + BiolType + log(Availability of monitoring data according to the translocation type. A: Number of available monitoring data in each post-translocation year. B: Percentage of monitoring relative to the number of expected monitoring. C: Monitoring time since translocation. D: Number of monitoring available per year. E: Number of translocations per year. E Document 4: A. Cumulative percentage of extinct TPU according to the objective of the translocation. B. Cumulative percentage of extinct TPU according to the type and number of biological materials.

  

  

  

Table 1 .

 1 Explaining variables used to model the post-translocation monitoring time. All random effects are factors.

	Model variables	Description of the modalities
	Fixed effects	
	PostMonitYear	Number of years after translocation (quantitative variable from 0 to 10)
	Motivation	Conservation-driven / Mitigation-driven (binary variable)

NumberBiolMat Number of "individuals" translocated; positive entire value (quantitative variable) BiolMat Type of translocated biological material: Plant / Diaspore (binary variable) Organisation Type of organisation in charge of the monitoring: Conservatories / Environmental consultancies / Laboratories / Managers of natural areas / Others (qualitative variable) BiolType Biological type of the translocated species: Woody / Non-geophyte / Geophyte / Annual (qualitative variable) Random effects Operation Unique code for each operation. Several TPUs can have the same code.

Table 2 .

 2 Results of the binomial generalised linear mixed-effects model. "Mitigation" is the reference motivation; "diaspores" is the reference for the type of biological material. Signif. codes: *** <0.001, ** <0.01, * <0.05.

	Variables and interactions	Estimate	Std. Error	Z value	Pr(>|z|)
	Time	-1.25	0.074	-16.91	<2e-4***
	Motivation -Conservation-driven	-1.30	0.54	-2.42	0.015*
	log(NumberBiolMat)	-0.20	0.078	-2.54	0.011*
	BiolMat -Plants	-1.29	0.33	-3.90	9.7e-05***
	PostMonitYear x Motivation -Conservation-driven	0.30	0.058	5.20	2.0e-07***
	PostMonitYear x log(NumberBiolMat) x BiolMat -Diaspores	0.0083	0.017	0.48	0.632 NS
	PostMonitYear x log(NumberBiolMat) x BiolMat -Plants	0.086	0.012	7.04	1.9e-12***
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