Responses to reviewers

Journal Requirements:
When submitting your revision, we need you to address these additional requirements.
 
1. Please ensure that your manuscript meets PLOS ONE's style requirements, including those for file naming. The PLOS ONE style templates can be found at
https://journals.plos.org/plosone/s/file?id=wjVg/PLOSOne_formatting_sample_main_body.pdf and
https://journals.plos.org/plosone/s/file?id=ba62/PLOSOne_formatting_sample_title_authors_affiliations.pdf

 RE: We have revised the paper based on the detailed requirements;

2. We note that you have indicated that data from this study are available upon request. PLOS only allows data to be available upon request if there are legal or ethical restrictions on sharing data publicly. For more information on unacceptable data access restrictions, please see http://journals.plos.org/plosone/s/data-availability#loc-unacceptable-data-access-restrictions.

RE: The dataset generated for supporting the analysis in this study is included in the Supplementary Information. The raw data of species occurrence are available from the Dutch National Database of Flora and Fauna (NDFF, www.ndff.nl) but restrictions apply to the availability of these data, which were used under license for the current study, and so are not shared publicly. This restriction has been imposed by the Dutch National Database of Flora and Fauna. However, these data are available upon valid request from NDFF service team, serviceteamNDFF@natuurloket.nl. In fact, Dutch government is currently moving towards making the NDFF data publicly available. 

3. We note that Figure 1 in your submission contain map images which may be copyrighted. All PLOS content is published under the Creative Commons Attribution License (CC BY 4.0), which means that the manuscript, images, and Supporting Information files will be freely available online, and any third party is permitted to access, download, copy, distribute, and use these materials in any way, even commercially, with proper attribution. For these reasons, we cannot publish previously copyrighted maps or satellite images created using proprietary data, such as Google software (Google Maps, Street View, and Earth). For more information, see our copyright guidelines: http://journals.plos.org/plosone/s/licenses-and-copyright.

RE: Figure 1 is made by the authors based on an aggregation of public data (species occurrence data and land-use data). Therefore the copyright is with us.

4. Please include captions for your Supporting Information files at the end of your manuscript, and update any in-text citations to match accordingly. Please see our Supporting Information guidelines for more information: http://journals.plos.org/plosone/s/supporting-information.
 
RE: We have updated our manuscript according to the guidelines.

--------------------

Reviewer #1: In this manuscript Pan et al use biodiversity data, species distribution modelling and natural land cover data to explore the relationship between natural land cover and species occurrence diversity for spermatophyte plants in the Netherlands.

1. At line 23 the acronym ‘NLC’ is used without first being defined. Whilst the acronym is defined later-on in the introduction (lines 42-43), I wonder if the acronym could either be defined in the abstract OR simply not used in the abstract?

RE: Thank you! We have given the full definition instead of abbreviation in the abstract. 

2. With these methods can they really attempt to test sub-question (4) “how much NLC is necessary to protect conservation-relevant species?” -- surely to some extent this depends on the exact species of plant. Different species are not exactly comparable units. A large tree species will definitely need more NLC area than an endangered buttercup (Ranunculus) that does not strictly require NLC habitat -- these can grow in urban environments e.g. as roadside vegetation. There can be a lot of roadside verge habitat within 1x1km grid cells that are categorized as not natural land cover. Until additional factors are taken into consideration e.g. how large each plant is and how it lives, you will not get a good understanding of the role of NLC (as just one factor among many).

RE: We partly agree with you that a per plant species analysis will provide different answers for each species. We decided to approach this at the level of all plant species in a landscape (Fig 7). 
To clarify this, we have revised this sub-question as “Does more natural land cover (NLC) make landscapes suitable to more species of conservation-relevance?”. 


3. Taxonomic precision

An examination of supplementary table 2 demonstrates that _only_ the binomial name is given for each species. There is no taxonomic authority supplied with each of these binomial names. In most cases this won’t matter but there are a few where it might be ambiguous. Best practice would be to provide the binomial name AND the taxonomic authority for each to be as precise as possible e.g. Ocimum canescens A.J. Paton

I took the liberty of running checks against all 1563 binomial names provided in supp. table 2 with the help of Taxonstand, matching to The Plant List v1.1 At least eleven of the binomial names given have more than one valid synonym, and thus greater taxonomic precision (via the provision of authority detail) is necessary to resolve what exact species concept the authors intend to use. Those eleven are: Juncus ambiguus, Potamogeton mucronatus, Arenaria leptoclados, Festuca arenaria, Orobanche picridis, Bryonia dioica, Carex oederi, Carex ovalis, Rubus fruticosus, Tilia x vulgaris, and Centaurea montana. Full .csv output from these basic data checks are available as a gist on github here: https://gist.github.com/rossmounce/e5a4c5b2b4642496ee716cf3fb9d2e20

RE: The status of taxonomic names has been a continuous source of debate since Linnaeus started naming species. Currently, there are many initiatives that, often in parallel, try to solve the disagreements between different lists and opinions [Co-author Biesmeijer is, as the scientific director of Naturalis Biodiversity Center, one of the largest European taxonomic institutes, working on accepted solutions]. We have chosen to keep the original name list of the Netherlands Database Flora and Fauna, the governmental dataholder. We double checked the list and found 8 cases where 6 names (accepted and synonym) were still in the NDFF database erroneously. We removed the synonym taxa. In other cases the NDFF and the Dutch Flora list recognize 2 taxa (at species level) whereas the world plant list recognizes 1 taxon. In that case we kept the 2 Dutch taxa as separate as they are recorded as separate (and distinguishable) taxa by recorders. For comparison, we have added the reference in the World Flora to the supplemental table 2 so that names can be referred to their entry there (even though the World Flora is not completely resolved either). Analysis has been reconducted.


4. The species scope of the study is also inadequately described - there are no bryophytes or mosses or fern species included in this study thus it is not a study covering ‘land plants’ (Embryophytes) but instead it covers terrestrial seed plants (spermatophytes) inclusive of some gymnosperms e.g. pine species but it is mostly composed of angiosperm species. They should also be more explicit that aquatic plant species such as duckweed (e.g. Wolffia) are strangely included in this study. Surely all the strictly-aquatic plant species should be removed from this analysis if the central theses to be tested are about the type of _land cover_ ? Water is not land.

RE: We do not agree with the referee as we analysed species within the vascular plants (Tracheophyta) including seed plants (spermatophytes), conifers (gymnosperms; Pinus etc), ferns (Polypodiopsida; Dryopteris, Asplenium etc) and clubmosses (Lycopodiopsida; e.g. Lycopodium, Lycopodiella). Mosses are not included as they are not vascular plants. We have indicated this in a more taxonomically correct way (line 112-114). 
The Netherlands consists mostly of water. While we excluded the large water bodies (virtually no vascular plants are present in water of more than 2m depth), most habitats are filled with small streams, ditches, ponds, marsh or wetland areas. All plants occurring in these ‘land areas’ (with small waters) are included in the analysis if they meet the other criteria. These include aquatic vascular plants indeed.

5. Why does the manuscript talk about 1563 plant species (line 122) whilst the supplementary materials explain that supplementary figure 2 is “Response curves of 1544 plant species”. Please explain or correct this discrepancy.

RE: We ran models for 1563 species in total, but for 1554 species we could make significant  response curves (i.e. increasing, decreasing and unimodal). For the other species the models were not significantly explaining their distribution. That’s why only responses of 1544 species are finally reported and were used for further analysis. 

6. Taxonomic name cleaning

Taxonomic name cleaning was apparently absent from this study. Which is a big flaw that should be corrected before publication. Many of the species binomials included in this study are not valid names according to The Plant List v1.1 . In total 108 of the 1563 are synonyms according to TPL v1.1 . For instance “Ranunculus ficaria” is either Ficaria verna Huds. according to TPL v1.1 or Caltha palustris L. according to Plants of the World Online (POWO). Please clean all taxonomic names to either TPL v1.1 or POWO or the Leipzig Catalogue of Vascular Plants (LCVP) and reanalyse the data. This is very important - some of those species aren’t recognized as full species anymore, it undermines the thesis of some of these analyses to not be using _only_ taxonomically accepted/robust species.

Neither POWO nor TPL v1.1 recognize “Rosa henkeri-schulzei” as an accepted species.
Similarly Salix ‘Sekka’ is not taxonomically valid or precise binomial name.

RE: Thank you for your suggestion! As what we stated above, we used the plant IDs used by the national database of the Netherlands, NDFF and all of those data have been validated by experts. They are accepted species in the Netherlands. However, we also gave the taxonomic names according to the World Flora in the updated S2 table.

7. Line 213, states that data was obtained on (1) threatened status, (2) rarity, and (3) species origin from the Red List of Vascular Plants of Netherlands (2012). I can see that threatened status (column U) and species origin (column T) data are given in supplementary table 2 but where is the rarity data they used - it does not seem to be contained within supplementary table 2? Can the authors please make sure that the rarity assertion data they used is provided within supplementary table 2.

RE: Two columns were missing in S2 table. I have updated it.

8. I’m surprised to see no information given about higher level taxonomy for each of the 1563 species in supplementary table 2, nor any real discussion of it in the manuscript. Surely it would be interesting to know which are gymnosperms, which are angiosperms, are there patterns to be observed within and between species at the family level (or lower). Surely ‘grass’ (Poaceae) species might have a different set of results relative to ‘pine’ (Pinaceae) species?

RE: In this study we focus on species and their conservation status. In this sense each species is by itself and while it would be interesting to add the taxonomic information, we feel the tables are already too large. In a next paper we plan to assess the link between all kinds of traits including phylogenetic allegiance.

9. Although this journal does not strictly require the authors to provide the code underlying the analyses presented, I think it would certainly put this reviewer more at ease if some of underlying code used in this analysis was provided, so that we could better see what has been done computationally on this data. Please consider sharing some or all of the underlying code.

RE: For the species distribution modelling we used the R package DISMO as we indicated in the text. If readers are interested in the other analyses the code could be made available upon request. 

-----------------------------------------------

Reviewer #2: The manuscript analyzed the importance of natural land cover to the occurrence of plant species in the Netherlands through species distribution models. The paper is well organized. The methods and analyses in the manuscript are robust. This is a potentially useful case study, but it is of uneven quality at present. Below are some of my suggestions.

1. I think if Fig. 1a was a map of plant species richness, it could provide more information. I’d also like to see pictures of species richness of different plant groups. Besides, could the authors please demonstrate grid cells with different proportions of natural land cover with different colors in Fig. 1b?

RE: Figure 1a was meant to show that plant data cover most if not all of the Netherlands. We now just state this in the text and moved Fig 1a to suppl. Materials (S2 Fig). Given that we analysed individual species and modelled their distribution, species richness per se is not relevant here to be depicted. We have updated Fig 1b (it is Fig 1a-c in the updated version) to reflect the gradient of natural land cover.

2. There are 1,563 species in Supplementary Table 2 while 1,544 species in Supplementary Fig. 2. Please clarify why the numbers don't tally.

RE: We ran models for 1563 species in total, but for 1554 species we could make significant  response curves (i.e. increasing, decreasing and unimodal). For the other species the models were not significantly explaining their distribution. That’s why only responses of 1544 species are finally reported and were used for further analysis. 

3. In line 257-259, the authors wrote “b-d, Response curves 258 of species with increasing (each magenta line indicates one species) (b), unimodal (each blue line indicates one 259 species) (c) and decreasing (each green line indicates one species) (d) relations with NLC”. However, I think Fig. 2b showed the decreasing and Fig. 2d showed the increasing relationship with increasing NLC.

RE: They are corrected now (Fig 2, line 258-259). Thank you.

4. Please add a horizontal line to signify the line of “Representativeness = 0.0” in Fig. 3.
RE: The horizontal line indicating 0.0 value has been added to the Fig (it is Fig.4 now).

5. Most contents of the discussion were about the preferences of species of different groups for natural landscapes, but the relevant figures were placed mostly in Supporting Information. Meanwhile the authors classified species with unimodal response curves into four classes and showed several figures in the result section though with little discussion later. I think it’s better to reduce this part of the result charts and exchange with some figures regarding to preferences of different species groups.

RE: Thank you. We have moved the original Fig. S4 (it is now Fig.3), which is relevant to the first part of discussion (line 373-385), and original Fig. S13-14 (they are now Fig. 8-9) to the main text, which are relevant to the second part of discussion (line 430-451) to the main text.

6. In line 351-352, the authors wrote “Contingency Analysis revealed that threatened and rare species were more likely to occur in landscapes with NLC, NLC-F and NLC-O more than 75%”. However, Fig. 5b and 5e showed that threatened and rare species were more likely to occur in landscapes with NLC-F less than 75%. The conclusions drawn from Fig. 5 were not convincing and rigorous.

RE: The contingency Analysis actually revealed whether threatened and rare species are more likely to occur in landscape compared to not threatened and common species (see Fig 6 and line 352-355). However, if we compare the occurrence probability of threatened (or rare) species between landscapes with different NLC, more species in that category are likely to occur in landscapes with moderate NLC compared to low NLC or very high NLC as we discussed in the second paragraph in discussion.

7. The authors must have their supporting information carefully edited. There are some errors such as “rariy” in Supplementary Figure 9 and several whitespace problems.

RE: Thank you very much! I have checked the supporting information and corrected some mistakes. 

8. I suggest the authors put Supplementary Table 5 in the manuscript, not in the Supplementary information.

RE: S Table 5 has been moved to the main text (it is now Table 1).

9. Discussion 4.1 and 4.2 seems a little repetitive, the authors need to reorganize these two parts.

RE: Thanks! We have reorganized these two paragraphs.

-----------------------------------------------

Reviewer #3: 
1. Based on the detailed and comprehensive data, this study carried out a comprehensive study on the relationship between natural land cover types and species distribution in the Netherlands. The topics concerned by the authors have certain guiding significance for the formulation of plant diversity protection strategies and decision-making at the regional scale. However, I think the authors combined different subjects in the article, which may greatly weaken the value and significance of this study. I suggest that the author divide this research at least two papers. One is to discuss the distribution status and laws of natural land cover types from different classification perspectives. The second is the relationship between different types of gradient coverage and the distribution of species diversity of different groups. At present, because the author combines the two topics together, it is difficult to get the Internal connection between them. It is suggested that the authors should revise the paper. 

RE: Thank you for your suggestion. However, We are not exactly clear what you mean with this remark. We do not discuss the laws and status of natural land cover types in the Netherlands in contrast to what the reviewer states. Also we do not address gradients of land cover, but strictly analyse the distribution of different land cover types. We assume the reviewer may be confused in that we speak of a percentage of natural cover in a landscape. This is a summation of all the parcels in the landscape, but is not an indication of the spatial layout of the different land use types and thus is not indicative of a gradient. The other reviewers do not comment on this point and therefore we continue with the single paper that has, in our opinion, a clear message and approach.

[bookmark: _GoBack]2. Line 23: The full name of NLC should be provided. Otherwise, readers don’t know what NLC is if they don't read the text.

RE: Thank you! I have given the full definition in the abstract.

3. Line 30: The word ‘informs’ should be ‘inform’.

RE: The grammar has been corrected (line 68).

4. Lines 81-82: the words ‘natural land cover (NLC)’ should be ‘NLC’. The authors should standardize the use of abbreviations. For the words NLC, NLC –F and NLC-O, authors always used their abbreviations, or their full names, even both of them in through article. This is not in line with writing the general norms of writing.

RE: Thank you for your comment. I have standardized the use of abbreviations.
