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Introduction

Tropical rainforests are amongst the most diverse ecosystems on earth [START_REF] Gentry | Four Neotropical Rainforests[END_REF][START_REF] Whitmore | An introduction to tropical rain forests[END_REF][START_REF] Puig | La forêt tropicale humide[END_REF][START_REF] Montagnini | Tropical Forest Ecology : The basis for conservation and management[END_REF] but are increasingly fragmented by human activities [START_REF] Laurance | Tropical forest remnants: ecology, management, and conservation of fragmented communities[END_REF][START_REF] Groombridge | Glo al iodi ersity: Earth's li ing resources in the 21st century[END_REF][START_REF] Koh | Is oil palm agriculture really destroying tropical biodiversity?[END_REF][START_REF] Peres | Biodiversity conservation in human-modified Amazonian forest landscapes[END_REF]. Nowadays, 70% of remaining global forests are within 1 km of the forest's edge [START_REF] Haddad | Habitat fragmentation and its lasting impact on Earth's ecosystems[END_REF]. As an example, in Sumatra more than half of remaining tropical forests are <5 km from a major road [START_REF] Harris | Measuring the impact of the pet trade on Indonesian birds[END_REF], subject to the degrading effects of fragmentation. With global patterns of tropical forest fragmentation predicting large increases in the total number of forest remnants (by a factor of up to 33 over the next 50 years, [START_REF] Taubert | Global patterns of tropical forest fragmentation[END_REF], fragmented forests might become the rule for most of the remaining global tropical forests in the next decades. In this context, assessing what remains in fragmented forests in terms of tree species diversity and structure is crucial for conservation planning, especially considering the possible conservation values of disturbed or fragmented tropical forests (e.g. [START_REF] Turner | The conservation value of small, isolated fragments of lowland tropical rain forest[END_REF][START_REF] Baynes | Effects of fragmentation and landscape variation on tree diversity in post-logging regrowth forests of the Southern Philippines[END_REF][START_REF] Mayhew | Connectivity with primary forest determines the value of secondary tropical forests for bird conservation[END_REF].

The process of habitat fragmentation, whereby large continuous habitats are divided into smaller isolated fragments [START_REF] Ranta | The fragmented Atlantic rain forest of Brazil : size, shape and distribution of forest fragments[END_REF][START_REF] Franklin | What is habitat fragmentation? In Effects of habitat fragmentation on birds in western landscapes : contrasts with paradigms from the eastern United States[END_REF], has often been described as one of the most important causes of global species declines and extinctions [START_REF] Turner | Species loss in fragments of tropical rain forest: a review of the evidence[END_REF][START_REF] Young | The population genetic consequences of habitat fragmentation for plants[END_REF][START_REF] Young | Genetics, Demography and Viability of Fragmented Populations[END_REF][START_REF] Lienert | Habitat fragmentation effects on fitness of plant populations -a review[END_REF][START_REF] Ouborg | The rough edges of the conservation genetics paradigm for plants[END_REF]). Yet, there seems to have been common confusions in discriminating the relative effects of altered spatial configuration (i.e. Fahrig's "habitat fragmentation per se", Fahrig 2003) from the direct loss of diversity caused by habitat reduction, which has recently lead to a debate of whether fragmentation truly affects biodiversity or not (see [START_REF] Fahrig | Ecological responses to habitat fragmentation per se[END_REF][START_REF] Fletcher | Is habitat fragmentation good for biodiversity?[END_REF]. According the literature regarding this question, although habitat loss is clearly a major driver (e.g. [START_REF] Brooks | Habitat loss and extinction in the hotspots of biodiversity[END_REF][START_REF] Schipper | The status of the world's land and marine mammals: diversity, threat, and knowledge[END_REF], it seems that both pattern and process of habitat fragmentation also have substantial and lasting effects on biodiversity (e.g. [START_REF] Haddad | Habitat fragmentation and its lasting impact on Earth's ecosystems[END_REF][START_REF] Fletcher | Is habitat fragmentation good for biodiversity?[END_REF].

In tropical forests, several studies have shown that fragmentation affects tree communities through impacts of edge-effects on the remaining fragments as well as increases in isolation which limit connections between them (e.g. [START_REF] Laurance | Predicting the impacts of edge effects in fragmented habitats[END_REF][START_REF] Ewers | Confounding factors in the detection of species responses to habitat fragmentation[END_REF][START_REF] Laurance | Theory meets reality: How habitat fragmentation research has transcended island biogeographic theory[END_REF][START_REF] Heinken | Consequences of habitat fragmentation for plant species: Do we know enough? Perspectives in Plant Ecol[END_REF][START_REF] Ibanez | How does forest fragmentation affect tree communities? A critical case study in the biodiversity hotspot of New Caledonia[END_REF]. Another underlying factor also affecting tree communities is that forest remnants are often exposed to the removal of firewood, timber harvesting or other human-induced disturbances due to their easier access than continuous forest [START_REF] Hamer | Ecological and biogeographical effects of forest disturbance on tropical butterflies of Sumba, Indonesia[END_REF][START_REF] Fahrig | Effects of habitat fragmentation on biodiversity[END_REF]. In addition, because of their long lifespan, many effects of fragmentation require time to manifest on tree communities. This can lead to time-delayed shifts in species composition and/or species extinctions [START_REF] Laurance | Rapid decay of tree-community composition in Amazonian forest fragments[END_REF][START_REF] Helm | Slow response of plant species richness to habitat loss and fragmentation[END_REF][START_REF] Vellend | Extinction debt of forest plants persists for more than a century following habitat fragmentation[END_REF][START_REF] Metzger | Time-lag in biological responses to landscape changes in a highly dynamic Atlantic forest region[END_REF][START_REF] Krauss | Habitat fragmentation causes immediate and time-delayed biodiversity loss at different trophic levels[END_REF]) which makes really difficult to estimate the long-term impacts of fragmentation on tree communities.

In Malaysian Borneo, nearly 80% of the forests have been impacted by logging or clearing operations [START_REF] Bryan | Extreme differences in forest degradation in Borneo: comparing practices in Sarawak, Sabah, and Brunei[END_REF]. Over a short period, forests have been converted to other land uses, with remnants existing now as differently sized patches surrounded by large areas of plantation (mostly oil palm (Elaeis guinensis Jacq.) and timber species such as Acacia mangium Willd.) and other forms of agriculture [START_REF] Benedick | Impacts of rain forest fragmentation on butterflies in northern Borneo: species richness, turnover and the value of small fragments[END_REF][START_REF] Benedick | Impacts of habitat fragmentation on genetic diversity in a tropical forest butterfly on Borneo[END_REF][START_REF] Cyranoski | Biodiversity: logging: the new conservation[END_REF]. Although several studies have been conducted in Malaysian National Parks and other relatively undisturbed forests (e.g. [START_REF] Ashton | Comparisons of structure among mixed dipterocarp forests of north-western Borneo[END_REF][START_REF] Lee | Floristic and structural diversity of mixed dipterocarp forest in Lambir Hills National Park, Sarawak, Malaysia[END_REF][START_REF] Potts | Habitat patterns in tropical rain forests: a comparison of 105 plots in northwest Borneo[END_REF], the diversity and structure of fragmented secondary forests remain poorly described. There is worldwide concern at the fate of Bornean rainforests; it therefore appears crucial to assess what biodiversity remains in these remnants.

To respond the increasing demand for industrial wood [START_REF] Chan | Concerns of the industry on tree plantations in Sarawak[END_REF], from late 90's the Sarawak Forest Department established a fast-growing A. mangium plantation in a specially designated 432,000 ha Planted Forest Zone (PFZ) in the Bintulu Division, Sarawak. Formerly covered by peat swamp and hill forests, most of the forests in the area were intensively logged and/or cleared for cultivation prior to the PFZ establishment.

About 30-35% of these secondary forests were then set aside as conservation areas to provide lifeboats for biodiversity [START_REF] Stuebing | Wildlife conservation in the planted forests of Sarawak: blind ambition?[END_REF]. They included large blocks of contiguous forest as well as river corridors, riparian buffer strips and remnant patches of native forest within plantation forests. However, to fully assess the conservation value of such reserves, inventories are needed to determine flora species diversity and forest community structure in this large area of patchy disturbed forests.

Although several studies about the diversity of small mammals have been conducted (e.g. [START_REF] Ragai | A small mammal survey within the Planted Forest Zone, Bintulu, Sarawak[END_REF][START_REF] Wilson | Small mammal survey at two sites in Planted Forest Zone, Bintulu, Sarawak[END_REF][START_REF] Shadbolt | Effects of habitat fragmentation on the movement patterns and dispersal ability of the brown spiny rat (Maxomys rajah) in the Planted Forest Zone of Sarawak, Eastern Malaysia[END_REF][START_REF] Shadbolt | Small mammals of the Planted Forest Zone of Sarawak, East Malaysia; an assessment of dispersal ability and response to habitat fragmentation[END_REF], to our knowledge, the diversity and structure of tree communities remain poorly described in the PFZ. Therefore, our study aimed to extend an existing 50 × 50 m plot network (from one large forest remnant, [START_REF] Bodos | Floristic composition at Mina Wildlife corridor, Bintulu[END_REF][START_REF] Demies | Floristic composition of Bukit Jugam in the Bukit Mina Wildlife Corridor of the Planted Forest Zone, Bintulu, Sarawak, Malaysia[END_REF]) by inventorying other forest remnants inside this highly fragmented landscape, to compare them with each other and with another forest we considered relatively undisturbed (i.e. no recent logging activities). Given the large size of the PFZ and the time we had, the main objective was to gain practical information about the tree diversity and structure of these few forest remnants. Therefore, in contrast with some experiments specially designed to monitor and understand impacts of fragmentation (e.g. SAFE in Sabah, [START_REF] Ewers | A large-scale forest fragmentation experiment: the Stability of Altered Forest Ecosystems Project[END_REF], our study only focussed on assessing tree species diversity and forest structure in fragmented tropical forests with adequate accuracy (i.e. accurate enough to identify differences within a forest over time and between forests at different locations).

In classical methods, much of the time and resources necessary to inventory sites are used for travel, which makes time spent in the field extremely valuable [START_REF] Baraloto | Rapid simultaneous estimation of aboveground biomass and tree diversity across Neotropical forests: a comparison of field inventory methods[END_REF]. Thus, a rapid inventory method providing information on both biodiversity and forest structure would represent a major tool to improve our ability to plan for management and conservation of fragmented forests. Many studies have been published regarding the rapid assessment of tree species diversity and forest structure (e.g. [START_REF] Higgins | Rapid tropical forest inventory: a comparison of techniques based on inventory data from western Amazonia[END_REF][START_REF] Jayakumar | Floristic inventory and diversity assessment -a critical review[END_REF][START_REF] Baraloto | Rapid simultaneous estimation of aboveground biomass and tree diversity across Neotropical forests: a comparison of field inventory methods[END_REF][START_REF] Arellano | A standard protocol for woody plant inventories and soil characterisation using temporary 0.1-ha plots in tropical forests[END_REF]. However, to our knowledge only one has reviewed what field inventory method would be best suited for specific application to highly-disturbed fragmented forests (see Ganivet et al. 2019 for details). Considering the patchy distribution and the variable sizes and shapes of forest fragments, Ganivet et al. 2019 recommended the use of small (e.g. 20 × 50 m) plots with a 10 cm DBH minimum measurement. However, this recommendation is only based on literature and has never been tested in the field. Therefore, the second aim of our study was to compare three plot methods in order to identify which could be used for rapid inventories of diversity and structure in a fragmented landscape with small and irregularly shaped forests.

Currently, mean sizes of global tropical forest fragments are estimated to be 17, 13 and 13 ha for Americas, Africa and Asia-Australia respectively, and are expected to decrease in future [START_REF] Taubert | Global patterns of tropical forest fragmentation[END_REF]. Assuming a sampling effort of no more than 1-2% sample intensity, then 0.25 ha (i.e. 50 × 50 m) plots are a maximum size if we want to cover many forest fragments. Moreover, 50 × 50 m plots were already established in the PFZ, and we hypothesized that such plots would be large enough to give information about both species diversity and forest structure while small enough to fit in most of the forest remnants. To test recommendations from Ganivet et al.

(2019), we then investigated how much information could be provided by measuring two smaller-sized plots: 20 × 50 m and 10 × 50 m plots. If smaller plots can provide reasonably representative (i.e. similar to larger plots) information about species richness and community structure, for the least sampling effort (both field assessment and species identification), more forest fragments could be rapidly inventoried. Thus, developing a faster and more cost-effective method would be very useful to extend the preliminary 50 × 50 m plots and assess forest remnants at the landscape scale within the whole PFZ.

Methodology Study site and data collection

The study was conducted in mixed dipterocarp forests of Sarawak, a Malaysian state part of the Sundaland biodiversity hotspot [START_REF] Mittermeier | Hotspots e isited : Earth's Biologically ichest and ost Endangered Ecoregions[END_REF]) located in north-western Borneo between longitude 109°36' and 115°40' East and latitude 0°50' and 5°00' North (Fig. 1). The climate in the studied areas is equatorial.

Depending on the topography, mean annual rainfall ranges from less than 2000 mm/yr to more than 7000 mm/yr with a wetter season usually occurring from October to February/March [START_REF] Dambul | Regional and temporal climatic classification for Borneo[END_REF]. and 2010 in the Mina Wildlife Corridor (MWC), one of the largest contiguous forest remnants and a main conservation buffer in the PFZ [START_REF] Bodos | Floristic composition at Mina Wildlife corridor, Bintulu[END_REF][START_REF] Demies | Floristic composition of Bukit Jugam in the Bukit Mina Wildlife Corridor of the Planted Forest Zone, Bintulu, Sarawak, Malaysia[END_REF]. A further five 50 × 50 m plots were established in different smaller fragments of secondary mixed dipterocarp forests across the PFZ in September 2016. We selected forest fragments of various sizes, located where there was easy access and topography to lay out and assess the plots. Although the exact logging history of each fragment was unknown, we expect these forests to have experienced logging activities over the last 50 years. Inside these plots, all trees with a diameter at 1.3 m (diameter at breast height: DBH) ≥ 10 cm were measured for DBH and given a unique ID. Trees were identified to species level by botanists from the Sarawak Forestry Corporation. If there was a doubt in the field, samples were collected and compared with the herbarium collection in Kuching.

During fieldwork, ten 50 × 50 m plots from Mina Wildlife Corridor and the five plots established in 2016 were each divided into 25 subplots of 10 × 10 m, and although we did not accurately map the trees within the plots due to time constraints, we recorded their locations in these subplots. In the analyses, we used aggregations of these 10 × 10 m subplots to simulate one randomly-located 20 × 50 m and one randomly-located 10 × 50 m plot within each 50 × 50 m plot (therefore 15 plots of each size) and calculated mean species composition and structure for these smaller plots. To account for risks of biased results (i.e. outlier values) from one random simulation to another, a total of 30 reiterations of these randomly-located plots were performed to define a median species composition and structure (i.e. median of the mean values) at these smaller plot scales.

There are no large undisturbed forests within the PFZ to compare with the disturbed fragments. Therefore, remnants from the PFZ were compared with existing data from a 4-ha plot (Ling and Sang 2012) located 370 km to the west-south-west in the Semenggoh Forest Reserve (Fig. 1). Semenggoh Forest Reserve is the last remaining lowland mixed dipterocarp forest near Kuching City, comprising an area of 653 ha including a wildlife rehabilitation centre, an Arboretum and a botanical research centre (Forest Department Sarawak 2000).

The 4-ha plot was established in the Arboretum. Considering the distance between both sites and the high variability intrinsic to these forests, we do not expect forest remnants from the PFZ and the Semenggoh Forest

Reserve to be identical. However, Semenggoh is well known for its rich flora and has already attracted studies by a large number of researchers and naturalists [START_REF] Ling | Diversity of the tree flora in Semenggoh Arboretum, Sarawak, Borneo[END_REF]. Gazetted in 1920, it is the oldest forest reserve in Sarawak and has therefore experienced no recent logging activities. Thus, it likely makes a good example of the tree species composition and forest structure that should be found in relatively undisturbed forests in Borneo.

Inside the 4-ha plot, all trees with a DBH ≥ 10cm were identified to species level, measured for diameter and tagged with a permanent number. Although trees were not accurately mapped within the plot, the 4-ha plot was subdivided into 10 × 10 m subplots, with tree locations within these subplots recorded. However, the shape of the Semenggoh Arboretum led to most of the subplots located at the boundaries measuring less than 10 × 10 m.

In this study, we only focused on the complete 10 × 10 m subplots which reduced the total studied area down to about 3 ha. We then simulated a total of 6 subplots of 50 × 50 m covering the largest possible area of the 3 ha with no subplot overlap. Finally, as for the data from the PFZ, a total of 30 random reiterations of fifteen 20 × 50 m and fifteen 10 × 50 m plots were generated within the 3 ha to define a median species composition and structure.

Data analysis

All the statistical analyses were performed using the R software v.3.2.2 (R Core Team 2015). Different metrics of diversity and structure were computed at the three plot levels (50 × 50 m, 20 × 50 m and 10 × 50 m plots) to characterise both the PFZ and the Semenggoh Arboretum. Metrics of forest structure consisted of stem density (stems/ha), distribution of their DBH (within 5 cm diameter classes), their quadratic mean diameter (QMD in cm) and their basal area (m²/ha). Metrics of diversity consisted of family relative density (i.e. number of stems of the family/total number of stems), species richness (i.e. number of species in the community) and two commonly used indices of diversity: Shannon's entropy and Simpson's index [START_REF] Shannon | The mathematical theory of communication[END_REF][START_REF] Simpson | Measurement of diversity[END_REF].

Unlike species richness, these two indices are indicators of both species richness and relative abundance (evenness) of species in the community. Shannon's entropy measures the uncertainty of the species identity of a randomly chosen individual within a community. The higher the results, the more diverse the community is. On the other hand, the Simpson's index measures the probability that two randomly chosen individuals belong to two different species and varies between 0 (only one species in the community) and 1 (infinite number of species in the community). Metrics of diversity and structure of both the PFZ and the Semenggoh Arboretum were then compared using non-parametric Wilcoxon signedrank tests. For the 20 × 50 m and 10 × 50 m plots, we used the median values of the Wilcoxon signed-rank tests and metrics of diversity and structure within the 30 random reiterations as final results.

Ordination by non-metric multidimensional scaling (NMDS) was performed at different taxonomic levels (family, genus and species) to graphically analyse the floristic dissimilarity between the PFZ and the Semenggoh Arboretum at the three plot levels. NMDS was performed using the metaMDS function from the vegan package [START_REF] Oksanen | Vegan: Community Ecology Package[END_REF]) based on the Bray-Curtis distance [START_REF] Bray | An ordination of the upland forest communities of southern Wisconsin[END_REF]. The metaMDS function uses random reiterations (set here to a maximum of 1000) to find the NMDS solution that minimises the stress (i.e.

best represent the data). Although not an assumption of the process, a rule of thumb is that stress values should ideally be less than 0.2, otherwise the ordination plots do not provide an accurate visual representation of dissimilarity. For the 20 × 50 m and 10 × 50 m plots, the ordination was performed for each of the 30 reiterations, and we only kept the two axes from the NMDS with the lowest stress. In order to account for stress values higher than 0.2, permutational multivariate analysis of variance was performed to provide a statistical significance of the floristic dissimilarity graphically observed between the PFZ and the Semenggoh Arboretum.

This analysis was performed using the adonis function from the vegan package [START_REF] Oksanen | Vegan: Community Ecology Package[END_REF]) based on the Bray-Curtis distances. At the 50 × 50 m plot level, a Mantel analysis [START_REF] Mantel | The detection of disease clustering and a generalized regression approach[END_REF]) was used to determine if floristic dissimilarities (Bray-Curtis distances) could be correlated with the geographic distance between plots (Euclidean distances). Since the result might be biased by the large distance between the Semenggoh Arboretum and the PFZ (no intermediate distances), we also performed Mantel tests separately on the two datasets.

Finally, in order to depict species richness, we used the specaccum function from the vegan package [START_REF] Oksanen | Vegan: Community Ecology Package[END_REF]) to compute species accumulation curves (i.e. the number of species for a certain number of sampled sites or individuals) of both the PFZ and the Semenggoh Arboretum. Since all plots were contiguous for the Semenggoh Arboretum but not for the PFZ (plots located in different fragments), the analysis was performed up to a 50 × 50 m scale only (i.e. 25 contiguous 10 × 10 m subplots). A total of 1000 random permutations of the data (i.e. subsampling without replacement) were used to find the mean species accumulation curves and their standard error (see [START_REF] Gotelli | Quantifying biodiversity: procedures and pitfalls in measurement and comparison of species richness[END_REF]. The six 50 × 50 m plots from the Semenggoh Arboretum were used to generate a 95% confidence interval of the expected species-area curve under relatively undisturbed conditions. The species accumulation curves from the 50 × 50 m plots in the PFZ were then plotted against the 95% confidence interval for the Semenggoh data, to identify possible differences in species diversity between the PFZ and Semenggoh.

Results

Forests structure

A total of 3401 trees with DBH ≥ 10 cm were inventoried in twenty 50 × 50 m plots within the PFZ. The Semenggoh Arboretum encompassed a total of 2841 trees with DBH ≥ 10 cm. However, since the Semenggoh Arboretum presented an uneven shape, the number of trees we used for the analyses depended on the plot method. Within the six 50 × 50 m plots we were able to fit within the Arboretum boundary, a total of 968 trees with DBH ≥ 10 cm were re-sampled. The number of stems per plots was not significantly different between the PFZ and the Semenggoh Arboretum whatever the size of the plot (Table 2). However, both QMD and basal area exhibited significantly higher results in the Semenggoh Arboretum at all plot levels. Although metrics of structure were relatively consistent across the different plot methods within both the PFZ and the Semenggoh Arboretum, their standard deviation systematically increased with decreasing plot size. For both the PFZ and the Semenggoh Arboretum, the size class distribution was of a "reverse-J" form (Fig. 2).

The highest percentage of stems was observed in the lowest diameter class (10-15 cm) and then decreased across all diameter classes. In the PFZ, the percentage of stems in the lowest diameter class (10-15 and 15-20 cm) was higher than in the Semenggoh Arboretum. A clear paucity of stems was observed in the PFZ for larger diameter classes (from 20-25 cm upwards), the percentage of stems being consistently lower than for the Semenggoh Arboretum. At even larger diameter classes (from 35-40 cm), the Semenggoh Arboretum usually contained more than twice the number of large trees, with those larger than 50 cm DBH being almost absent in the PFZ.

Forest floristic diversity

A total of 827 species belonging to 205 genera and 72 families were identified across the PFZ in the twenty scattered 50 × 50 m plots (see Appendix S1 for details). Within the six contiguous 50 × 50 m plots we were able to fit in Semenggoh, a total of 302 species belonging to 118 genera and 55 families were identified. The information on species richness gained from small plots was less than for larger plots (Table 3). With a single 20 × 50 m plot (ten 10 × 10 m plots), which represents 40% of the sampling effort for a 50 × 50 m plot, about 49-54% of the species richness was captured in both the PFZ and the Semenggoh Arboretum. With a single 10 × 50 m plot (five 10 × 10 m plots), which represents 20% of a 50 × 50 m plot, about 27-32% of the species richness was captured for both the PFZ and the Semenggoh Arboretum. However, the comparison between the species richness in the PFZ and Semenggoh Arboretum was similar for all plot sizes. When looking at the mean species richness per plot, no significant difference was found between the PFZ and the Semenggoh Arboretum (Table 3), and this absence of significant difference was observed at all plot levels. In the same way, diversity based on Shannon and Simpson indices was not significantly different between the PFZ and the Semenggoh Arboretum at all plot levels. Arboretum (Fig. 3). Whether using the number of plots or the number of individuals as the explanatory variable, about half of the species accumulation curves from the PFZ were outside the 95% confidence interval built from the Semenggoh Arboretum. For four of them, species accumulation curves increased more slowly than in the Semenggoh Arboretum, while three of them increased more quickly. The information gained from small plots was slightly less than for larger plots. With a single 20 × 50 m plot (ten 10 × 10 m plots), which represents 40% of the sampling effort for a 50 × 50 m plot, about 46-67% of the species richness was captured in both the PFZ and the Semenggoh Arboretum. With a single 10 × 50 m plot, which represents 20% of the sampling effort for a 50 × 50 m plot, about 25-43% of the species richness was captured for both the PFZ and the Semenggoh Arboretum.

Fig. 3 (a) Relationships between number of plots (i.e. sampled area) and species richness for the PFZ (dark grey) and 95% confidence interval from the Semenggoh Arboretum (light grey). (b) Relationships between number of individuals and species richness for the PFZ (dark grey) and 95% confident interval from the Semenggoh Arboretum (light grey).

Overall, ordination using NMDS revealed similar patterns for the three plot sizes (Fig. 4). The dissimilarity between the PFZ and the Semenggoh Arboretum increased with increasing taxonomic level, but even at a family level, plots from the PFZ presented a floristic composition significantly different to what was found in Semenggoh Arboretum (P-value = 0.001). On the other hand, at the three taxonomic levels, floristic dissimilarity was generally smaller between the Semenggoh Arboretum and the PFZ than within the whole PFZ. A significant correlation was found between floristic dissimilarity and geographical distance at the 50 × 50 m plot level (Mantel test, P-value < 0.05). In the PFZ only, the floristic dissimilarity was also significantly correlated with the geographical distance at a species level (Mantel test, P-value < 0.05), but not at a genus or family level. No correlation was found between floristic dissimilarity and geographical distance within the Semenggoh Arboretum, whatever the taxonomic level. When looking at floristic composition at a family level, the Dipterocarpaceae family represented more than 25% of the total of trees in both the PFZ and the Semenggoh Arboretum (Fig. 5). The family encompassed 62 and 119 different species in the Semenggoh Arboretum and the PFZ respectively, the Shorea genus alone representing about 18% of the total number of trees in both sites. In terms of basal area, the Dipterocarpaceae represented 39% (16.7 m²/ha) and 28% (7.0 m²/ha) of the total stand basal area in the Semenggoh Arboretum and the PFZ respectively. 

Discussion

Based on the few forest remnants we assessed, in terms of tree species the PFZ is surprisingly diverse considering its logging history. Either looking at number of species or diversity indices, no difference was found with relatively undisturbed forest. More than half of the species accumulation curves from the PFZ did not deviate beyond the 95% confidence interval built from the Semenggoh Arboretum. However, we had more plots in the PFZ than in the Semenggoh Arboretum and they were distributed across a wider area (i.e. with greater potential site variation). Therefore, the species accumulation curves from the PFZ that did deviate beyond the Semenggoh 95% confidence interval may have done so due to the effects of site variation rather than disturbances.

In the PFZ, wide variations of species richness (from 42 to 127) were observed across the 50 × 50 m plots.

However, similar variations were also observed in another study using 105 0.6-ha plots located in mixed dipterocarp forest throughout Sarawak [START_REF] Potts | Habitat patterns in tropical rain forests: a comparison of 105 plots in northwest Borneo[END_REF]. In this study, species richness varied from less than 50 to more than 200 species. Thus, even the low values recorded in some of our plots can be observed under natural conditions, and especially since [START_REF] Potts | Habitat patterns in tropical rain forests: a comparison of 105 plots in northwest Borneo[END_REF] used larger plots than ours. Consequently, our results based on tree communities do not support results from other studies in which forest remnants tended to be depauperate in species (e.g. see [START_REF] Pimm | Ecology: the forest fragment classic[END_REF][START_REF] Streubig | Conservation value of forest fragments to Palaeotropical bats[END_REF]. Similar conclusions (i.e. high tree species diversity in forest fragments) were also mentioned in a study from [START_REF] Baynes | Effects of fragmentation and landscape variation on tree diversity in post-logging regrowth forests of the Southern Philippines[END_REF] looking at the tree diversity in remnants of logged forests of the Southern Philippines. This suggests a need for case by case consideration in forest fragmentation research because generalisations may not be applicable for all taxa and forests with different histories.

Although no differences were found for species richness or diversity indices between the PFZ and the Semenggoh Arboretum, when looking at the plot composition, dissimilarities were observed even at genus and family levels. Although stress values for NMDS ordinations were above 0.2 in almost all ordinations, which indicates a lower accuracy of representation of the data, the floristic dissimilarity was further confirmed by the significant results from the permutational multivariate analysis of variance. In addition, these dissimilarities were significantly correlated with the geographical distance between plots, which is commonly reported in tropical forests [START_REF] Pyke | Floristic composition across a climatic gradient in a neotropical lowland forest[END_REF][START_REF] Potts | Habitat patterns in tropical rain forests: a comparison of 105 plots in northwest Borneo[END_REF][START_REF] Wittmann | Tree species composition and diversity gradients in white-water forests across the Amazon Basin[END_REF]. At the PFZ scale, dissimilarities between plots were also correlated with geographical distance but only at the species level; both genus and family levels did not present a significant correlation. The same pattern was also reported by [START_REF] Pyke | Floristic composition across a climatic gradient in a neotropical lowland forest[END_REF] in Panama.

These correlations with geographical distance may also be confounded with habitat differences (e.g. climate, edaphic conditions). For example, [START_REF] Pyke | Floristic composition across a climatic gradient in a neotropical lowland forest[END_REF] reported that geographic distance was strongly correlated with climatic conditions. Marked differences in floristic composition were also observed across the 52-ha plot at Lambir [START_REF] Lee | Floristic and structural diversity of mixed dipterocarp forest in Lambir Hills National Park, Sarawak, Malaysia[END_REF], even for distances of less than 800 m, and were related to habitat variation across the plot [START_REF] Ashton | Comparisons of structure among mixed dipterocarp forests of north-western Borneo[END_REF][START_REF] Davies | Comparative ecology of 11 sympatric species of Macaranga in Borneo: tree distribution in relation to horizontal and vertical resource heterogeneity[END_REF]. Disentangling the effects of geographic distance vs habitat on tropical tree species diversity has been a debate over the last decades. On the one hand, the dispersal-assembly theories [START_REF] Tilman | The maintenance of species richness in plant communities[END_REF][START_REF] Hurtt | The consequences of recruitment limitation: reconciling chance, history, and competitive differences between plants[END_REF][START_REF] Hubbell | Light-gap disturbances, recruitment limitation, and tree diversity in a neotropical forest[END_REF]) stress the effects of spatial isolation generated by dispersal limitation while, on the other hand, the niche-assembly theories [START_REF] Lieberman | Small-scale altitudinal variation in low-land wet tropical forest vegetation[END_REF][START_REF] Hubbell | Biology, chance and history and the structure of tropical rain forest tree communities[END_REF][START_REF] Denslow | Tropical rainforest gaps and tree species diversity[END_REF][START_REF] Kohyama | Size-structure-based models of forest dynamics to interpret population-level and communitylevel mechanisms[END_REF][START_REF] Terborgh | Tropical tree communities: a test of the nonequilibrium hypothesis[END_REF][START_REF] Clark | Edaphic variation and the mesoscale distribution of tree species in a neotropical rain forest[END_REF] emphasize the importance of environmental heterogeneity. In northwest Borneo, [START_REF] Potts | Habitat patterns in tropical rain forests: a comparison of 105 plots in northwest Borneo[END_REF] concluded that on a regional scale the floristic variation was more strongly correlated with habitat than geographic distance.

Although our results cannot provide a new perspective regarding this topic, the differences we observed are likely to be intrinsic to these highly diverse forests and cannot be solely ascribed to recent human-induced disturbances.

Despite their differences in species composition, both the PFZ and the Semenggoh Arboretum were dominated by the Dipterocarpaceae family, which is a typical pattern of forests from this region [START_REF] Ashton | Dipterocarp biology as a window to the understanding of tropical forest structure[END_REF]. For both sites, Shorea was the dominant genus in terms of number of stems which is also consistent with results from the 52-ha plot at Lambir [START_REF] Lee | Floristic and structural diversity of mixed dipterocarp forest in Lambir Hills National Park, Sarawak, Malaysia[END_REF]. However, for both sites, the Dipterocarpaceae contributed more than 25% of the total number of stems which is much higher than what is usually reported. According to the literature, the relative contribution of dipterocarps is often in the range of 3-10% for species richness, 8-18% for stem number and 20-56% for basal area [START_REF] Proctor | Ecological studies in four contrasting lowland rain forests in Gunung Mulu National Park, Sarawak: I. Forest environment, structure and floristics[END_REF][START_REF] Kochummen | Floristic composition of Pasoh Forest Reserve, a lowland rain forest in Peninsular Malaysia[END_REF][START_REF] Newbery | Primary lowland dipterocarp forest at Danum Valley, Sabah, Malaysia: structure, relative abundance and family composition[END_REF][START_REF] Davies | Floristic composition and stand structure of mixed dipterocarp and heath forests in Brunei Darussalam[END_REF][START_REF] Lee | Floristic and structural diversity of mixed dipterocarp forest in Lambir Hills National Park, Sarawak, Malaysia[END_REF]. The Dipterocarpaceae contribution for basal area was smaller in the PFZ (28%) than in the Semenggoh Arboretum (39%) but remained in the range reported in the literature. Since trees from this family are usually valuable timber resources in this part of the world, the persistence of such a high relative stem density for 119 dipterocarp species (14% of the total of all species) is extraordinary considering that the PFZ was logged not so long ago.

The floristic composition was quite different when looking at the next families sorted in decreasing order of relative density. The second most represented families were the Euphorbiaceae in the PFZ and the Sapotaceae in the Semenggoh Arboretum. [START_REF] Ling | Diversity of the tree flora in Semenggoh Arboretum, Sarawak, Borneo[END_REF] compared the Semenggoh Arboretum with four other sites established in Sarawak. In three of them, the Euphorbiaceae was also the second most represented family, which was further reported by [START_REF] Lee | Floristic and structural diversity of mixed dipterocarp forest in Lambir Hills National Park, Sarawak, Malaysia[END_REF] in the 52-ha plot at Lambir. The next most represented families in the PFZ were the Myristicaceae, Myrtaceae and Burseraceae which were also often found in the five most dominant families for other sites in Sarawak (see [START_REF] Diway | A study on the vegetation of Batang Ai National Park, Sarawak, Malaysia (Part 2)[END_REF][START_REF] Ling | Diversity of the tree flora in Semenggoh Arboretum, Sarawak, Borneo[END_REF]. However, a singular feature of the PFZ was the important presence of trees from Macaranga genus (6% of the total number of stems). This is far more than was observed in the Semenggoh Arboretum (0.3%) or reported at Lambir (2.3% of trees ≥ 1 cm or 1.2% of trees ≥ 10 cm, [START_REF] Lee | Floristic and structural diversity of mixed dipterocarp forest in Lambir Hills National Park, Sarawak, Malaysia[END_REF]. Since Macaranga are described as pioneer species [START_REF] Whitmore | An introduction to tropical rain forests[END_REF][START_REF] Davies | Comparative ecology of 11 sympatric species of Macaranga in Borneo: tree distribution in relation to horizontal and vertical resource heterogeneity[END_REF], this high number of Macaranga trees in the PFZ (second most represented genus after Shorea) could ultimately be related to logging activities as suggested by [START_REF] Lussetti | Stand dynamics in undisturbed and selectively logged tropical rainforest over 18 years[END_REF].

The forest structure recorded in the PFZ could also reflect the impacts of past logging activities. Although the stem density in the PFZ (508-900 stems/ha) was not significantly different from the Semenggoh Arboretum, and within the range reported by other studies in Sarawak (about 330-1330 stems/ha, [START_REF] Potts | Habitat patterns in tropical rain forests: a comparison of 105 plots in northwest Borneo[END_REF], both the basal area and the QMD were significantly lower. On average the PFZ plots had only 65% of the basal area in the Semenggoh Arboretum. This could be explained by the lack of stems observed in larger diameter classes (from 20-25cm upwards), especially since trees larger than 50 cm DBH were almost absent in the PFZ. This difference could be related to geographic distance and/or habitat variations between both sites since even within the 52-ha plot at Lambir, [START_REF] Lee | Floristic and structural diversity of mixed dipterocarp forest in Lambir Hills National Park, Sarawak, Malaysia[END_REF] found strong differences in forest structure. However, traces of logging operations in the PFZ were frequently observed during fieldwork in the form of stumps scattered across the forest. Sometimes large tree trunks were also found left on the forest floor, probably due to rotten core only detected after trees were cut down. Thus, given the size and the number of stumps and trunks observed, we believe these forests included more large trees in the past.

The effects of fragmentation are known to influence tree communities through slow long-term processes [START_REF] Helm | Slow response of plant species richness to habitat loss and fragmentation[END_REF][START_REF] Vellend | Extinction debt of forest plants persists for more than a century following habitat fragmentation[END_REF][START_REF] Metzger | Time-lag in biological responses to landscape changes in a highly dynamic Atlantic forest region[END_REF][START_REF] Krauss | Habitat fragmentation causes immediate and time-delayed biodiversity loss at different trophic levels[END_REF]. Therefore, we hypothesised that these long-term processes are not likely to be observable in the current adult tree communities in the PFZ since fragmentation occurred recently (20-25 years ago). However, considering the patchy distribution of forests across the PFZ, we suspect that isolation of forest fragments as well as the limited functional connectivity between them may affect the genetic structure of tree populations, decrease their fitness and finally increase their extinction risk [START_REF] Reed | Correlation between fitness and genetic diversity[END_REF][START_REF] Honnay | Susceptibility of Common and Rare Plant Species to the Genetic Consequences of Habitat Fragmentation[END_REF]. Although effects of fragmentation might be stronger on species dispersed by animals or gravity than those dispersed by wind (e.g. [START_REF] Metzger | Tree functional group richness and landscape structure in a Brazilian tropical fragmented landscape[END_REF][START_REF] Jesus | The importance of landscape structure for seed dispersal in rainforest fragments[END_REF][START_REF] Mendes | Plant trait distribution and the spatial reorganization of tree assemblages in a fragmented tropical forest landscape[END_REF][START_REF] Ibanez | How does forest fragmentation affect tree communities? A critical case study in the biodiversity hotspot of New Caledonia[END_REF], tree communities in the PFZ are likely to experience time-delayed shifts in species composition and/or extinctions in the future (i.e. "extinction debt", [START_REF] Tilman | Habitat destruction and the extinction debt[END_REF].

It has to be emphasized that part of this study focused on the Mina Wildlife Corridor, a large block of contiguous forest which, according to the literature (e.g. [START_REF] Ewers | Confounding factors in the detection of species responses to habitat fragmentation[END_REF][START_REF] Laurance | Theory meets reality: How habitat fragmentation research has transcended island biogeographic theory[END_REF][START_REF] Heinken | Consequences of habitat fragmentation for plant species: Do we know enough? Perspectives in Plant Ecol[END_REF][START_REF] Ibanez | How does forest fragmentation affect tree communities? A critical case study in the biodiversity hotspot of New Caledonia[END_REF], is likely to be less affected by long-term effects of fragmentation than smaller remnants. Although the five plots established in smaller isolated fragments did not exhibit differences compared with the Mina Wildlife Corridor (apart from basal area), they may be more affected by the effects of fragmentation over the next decades (e.g. possible shifts in species composition, especially at the edges).

Moreover, a limit of our study is that we visually selected only fragments in good condition to establish the plots, as working in degraded forest fragments with dense undergrowth would have been more time-consuming. Yet, many forest fragments outside the Mina Wildlife corridor had a degraded appearance, probably due to past human disturbances. It is therefore desirable to extend this preliminary study to all type of forest fragments across the PFZ in order to make a more representative assessment of structure and diversity in this fragmented landscape.

Identifying an optimal plot size for such assessment over a landscape scale has to be based on the tradeoff between "data quality vs cost-effectiveness" [START_REF] Evans | Inventory time-cost and statistical power: a case study of a Lao rattan[END_REF]. Although smaller plots take less time to install and measure, they have a higher between-plot variance (cf. standard deviations in Table 2 andTable 3) that could eventually lead to higher sampling errors. Therefore, if time and resources are available, larger plots (such as our 50 × 50 m plots) are always preferable. However, in ecological studies, time and resources are usually limited and the data quality must be traded-off against the plot cost. In such conditions, we suggest a good compromise might be the use of 10 × 50 m plots since less time spent in the field and on species identification allows more plots to be inventoried for a given financial or resource budget. Although no statistical approach was used to compare the three plot methods, our results using 50 × 50 m, 20 × 50 m and 10 × 50 m plots were relatively similar; they all exhibited significant differences in stand structure between the PFZ and the Semenggoh Arboretum, and no differences in species diversity. Moreover, when looking at the floristic dissimilarities in the NMDS ordinations, all three plot sizes exhibited a consistent increase in dissimilarity between the PFZ and the Semenggoh Arboretum with increasing taxonomic level.

Finally, the 10 × 50 m plots are also easier to implement in the field. While both 50 × 50 m and 20 × 50 m plots need time to survey and lay out, the 10 × 50 m plots can be laid out as 50 m transects. In that case, it is necessary only to measure trees ≥ 10 cm DBH within 5 m of a central 50 m transect line, without the need for timeconsuming surveys of plot corners or boundaries. However, this recommendation is based on results using only the three plot types investigated in this study. Many other techniques from circular plots (e.g. [START_REF] Ibanez | How does forest fragmentation affect tree communities? A critical case study in the biodiversity hotspot of New Caledonia[END_REF] to other types of transect plots (e.g. [START_REF] Baynes | Effects of fragmentation and landscape variation on tree diversity in post-logging regrowth forests of the Southern Philippines[END_REF] were not investigated here. A final recommendation would be to adjust the number of plots to the size of each fragment. While for some small fragments a single 10 × 50 m plot should be enough, for larger ones it would be better to establish several plots in order to assess their stand diversity and structure more efficiently. Therefore, such method would approach the modified Gentry plots recommended by [START_REF] Baraloto | Rapid simultaneous estimation of aboveground biomass and tree diversity across Neotropical forests: a comparison of field inventory methods[END_REF] in its use of series of 10 × 50 m transects (see [START_REF] Baraloto | Disentangling stand and environmental correlates of aboveground biomass in Amazonian forests[END_REF] for a complete description of this type of plot). However, while in the modified Gentry plots the transects are regularly spaced within a 2-ha area, adjusting the number and location of transects to the fragment size would allow practical application to fragmented tropical forests even when remnants are relatively small.

Conclusion

Our results highlight the current high conservation value of the forest remnants in the PFZ and justify the need to keep them as conservation buffers. The unusually high abundance of pioneers (i.e. Macaranga) as well as the forest structure both suggest impacts from past logging activities. Nonetheless, in terms of species composition the forest remnants that we studied in the PFZ are surprisingly diverse. However, considering the patchy distribution of forest remnants in the PFZ, the studied communities are likely to experience time-delayed shifts in species composition and/or extinctions in the future, so the effects of fragmentation on biodiversity may be currently underestimated. Moreover, while this study focused on fragments in good condition, we already know that many fragments in the PFZ, especially those of smaller sizes, might be strongly disturbed which would make them even more vulnerable to the degrading effects of fragmentation. Better connectivity between fragment patches might mitigate these effects. It will also be important to keep assessing the impact of fragmentation due to continuous disturbances by rotational harvesting of planted species surrounding the forest remnants. This could be useful in further developing measures for species conservation in plantation areas such as the PFZ. For that purpose, we recommend the use of 10 × 50 m plots for further studies. Finally, while conservation in south-east Asia needs to keep focusing on primary forests, our results also suggest that the conservation value of fragmented secondary forests needs to be seriously considered.
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 1 Fig. 1 Location of the different sites where the study was conducted in Sarawak : the Semenggoh Forest Reserve and the Planted Forest Zone (PFZ). MWC : Mina Wildlife Corridor. The PFZ located in the Bintulu Division (Fig. 1) consists of a mosaic of fast-growing A. mangium plantations and secondary mixed dipterocarp and kerangas forests. Fifteen 50 × 50 m plots were established between 2008

Fig. 2

 2 Fig. 2 (a) Distribution of stems by diameter classes in both the PFZ and the Semenggoh Arboretum. (b) Cumulative percentage of species in relation to the maximum diameter.

Fig. 4

 4 Fig. 4 NMDS ordination based on Bray-Curtis distances performed at three taxonomic levels (family, genus and species) for the PFZ (dark grey) and the Semenggoh Arboretum (light grey) at three plot levels (50 × 50 m, 20 × 50 m and 10 × 50 m). The five plots from the PFZ that were located outside of the Mina Wildlife Corridor are identified as GF: Glenforest, T1B: T1B Buffer, LR: Lana Road, BL: Bukit Lika and KW: Kapur Waterfall. Lower stress values indicate greater conformity of plots with actual floristic differences and should ideally be less than 0.2. R² and corresponding P-values are from permutational multivariate analysis of variance of floristic dissimilarity between the PFZ and the Semenggoh Arboretum.

Fig. 5

 5 Fig. 5 Family relative density in the Semenggoh Arboretum (first 25 families in decreasing order of relative density) compared with family relative density in the PFZ. The floristic composition was quite different when looking at the next families sorted in decreasing order of relative density. The second most represented family in the Semenggoh Arboretum was the Sapotaceae, with 9% of the total number of trees, 8% (3.3 m²/ha) of the total stand basal area and the Pouteria genus alone representing about 4% of the total number of trees. In the PFZ, the second most represented family was the Euphorbiaceae, with 9% of the total number of trees, 6% (1.6 m²/ha) of the total stand basal area and the Macaranga genus alone representing about 6% of the total number of trees. As a comparison, in the Semenggoh Arboretum the Euphorbiaceae were the eleventh family and, the Macaranga genus represented only 0.3% of the total number of trees. The next most represented family in the Semenggoh Arboretum were the Myristicaceae, Moraceae and Myrtaceae, while it was the Myristicaceae, Myrtaceae and Burseraceae in the PFZ.

  

Table 1

 1 Stand structure and floristic diversity of the twenty 50 × 50 m plots located within the PFZ. The five first plots were established in 2016 in various locations of the PFZ. All the other plots were established earlier in the Mina Wildlife Corridor (MWC) only. QMD : Quadratic Mean diameter.

	Plot	Stem density	QMD	Basal area	Species
		(stems/ha)	(cm)	(m²/ha)	richness
	Glenforest	604	27.3	35.4	
	T1B Buffer	564	23.1	23.7	
	Lana Road	676	24.7	32.5	
	Bukit Lika	852	21.4	30.8	
	Kapur Waterfall	900	22.2	34.7	112
	MWC1	776	20.8	26.3	
	MWC2	584	26.4	32.1	
	MWC3	724	19.2	21.0	107
	MWC4	888	22.3	34.7	118
	MWC5	652	24.0	29.5	
	MWC6	824	19.1	23.5	127
	MWC7	672	18.9	18.9	107
	MWC8	788	19.5	23.4	107
	MWC9	508	28.2	32.0	
	MWC10	568	18.0	14.4	
	MWC11	588	22.2	22.7	
	MWC12	736	18.6	20.1	
	MWC13	536	21.5	19.4	
	MWC14	520	20.0	16.3	
	MWC15	600	18.8	16.6	

Both stand structure and floristic diversity varied widely between the twenty 50 × 50 m plots scattered across the PFZ (Table

1

). Basal area was significantly lower (Wilcoxon signed-rank test, P = 0.026) in plots from the Mina Wildlife Corridor (large contiguous forest remnant) than in those from the five smaller fragments (i.e.

Glenforest, T1B Buffer, Lana Road, Bukit Lika and Kapur Waterfall). However, no significant difference was observed (Wilcoxon signed rank-test, P > 0.05) for stem density, QMD or species richness.

Table 2

 2 Mean values and standard deviations of three structural metrics in both the PFZ and the Semenggoh Arboretum at the three plot levels. To compare the PFZ with the Semenggoh, the P-value for the pairwise nonparametric Wilcoxon signed-rank test (*P < 0.05, **P < 0.01, ***P < 0.001) is shown. For the 20 × 50 m and 10 × 50 m plots, these values correspond to the median values of the 30 random reiterations of fifteen plots.

		Plot size	PFZ	Semenggoh	Wilcoxon signed-
				Arboretum	rank test P-value
	Stem density (stems/ha)	50 × 50 m 20 × 50 m 10 × 50 m	678 (125) 702 (165) 713 (193)	645 (114) 649 (122) 655 (149)	0.62 0.40 0.41
		50 × 50 m	21.8 (3.0)	27.8 (1.6)	5.6e-04 ***
	QMD (cm)	20 × 50 m	22.0 (3.7)	27.9 (2.5)	1.0e-04 ***
		10 × 50 m	21.2 (4.4)	27.8 (3.7)	5.6e-04 ***
	Basal area	50 × 50 m	25.4 (6.9)	38.8 (5.5)	5.6e-04 ***
	(m²/ha)	20 × 50 m	27.2 (8.4)	40.0 (7.7)	4.4e-04 ***

Table 3

 3 Mean values and standard deviations of diversity metrics for both the PFZ and the Semenggoh Arboretum at the three plot levels.

		Plot size	PFZ	Semenggoh	Wilcoxon signed-
				arboretum	rank test P-value
		50 × 50 m	87 (22)	93 (10)	0.56
	Species richness	20 × 50 m	46 (12)	47 (7)	0.57
		10 × 50 m	26 (7)	27 (5)	0.50
		50 × 50 m	4.1 (0.4)	4.3 (0.1)	0.42
	Shannon index	20 × 50 m	3.6 (0.3)	3.7 (0.2)	0.33
		10 × 50 m	3.1 (0.3)	3.2 (0.2)	0.39
		50 × 50 m	0.97 (0.01)	0.98 (0.01)	0.10
	Simpson index	20 × 50 m	0.96 (0.02)	0.97 (0.01)	0.18
		10 × 50 m	0.94 (0.03)	0.95 (0.02)	0.32
	Species accumulation curves in the PFZ presented more variation than what was observed in the Semenggoh

The P-value of pairwise non-parametric Wilcoxon signed-rank test is shown for each metric (*P < 0.05, **P < 0.01, ***P < 0.001). For the 20 × 50 m and 10 × 50 m plots, these values correspond to the median values of the 30 random reiterations of fifteen plots.
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