[bookmark: _GoBack]Dear Editors and Reviewers,
Please, find attached a revised version of our manuscript entitled: “Carabid community structure in northern China grassland ecosystems – Does local habitat drive species richness, species composition and functional diversity?” submitted to the Journal PeerJ.

We are very grateful to all three reviewers for their very useful comments.
We have incorporated all their corrections and suggestions.
In the following, we explain how we dealt with each comment.

Reviewer 1 (Mauro Gobbi)
Basic reporting
'no comments'
Experimental design
'no comments'
Validity of the findings
'no comments'
Comments for the Author
Dear Authors,
I read the paper with great interest.
It deals with carabid community structure and functioning in relation to grassland types.
The most original and interesting result is that carabids are strongly influenced by local climatic factors, and the responses of carabid communities to climate and other factors vary according to the grassland type.
I appreciated the analytical approach in considering the carabid community by structural and functional approach.
I added few comments directly into the pdf.
Good luck!
- Authors: Thank you very much for your encouraging comments. We have incorporated all your suggestions and corrections.

Abstract:
what do you mean with the term "characteristics"? Specify if you are referring to species composition, functional composition etc.
Authors: We have reorganized the Abstract to make it clearer, also incorporating comments from Referees #2 and 3
.
Lines 58-59: I suggest to add more recent references. For instance:
https://www.tandfonline.com/doi/abs/10.1080/00379271.2015.1060008?scroll=top&needAccess=true&journalCode=tase20
https://www.sciencedirect.com/science/article/pii/S0167880917301834
https://www.sciencedirect.com/science/article/pii/S1439179116300147
Authors: We have added these references. Thank you for your suggestion.

Line 175: This is a quite uncommon procedure. Could you explain your choice to collect the traps after few days, please? The detection probability of each species is related to the number of days during which the trap is active.
See: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3131012/ 
Authors: We adopted this procedure because of the extremely high abundance of beetles (especially tenebrionids) in the study systems. In two or three days, traps can be completely full of beetles. We have now added this explanation.

Lines 206-207: Why you did not consider the elitrae length and width?
Authors: Good point! We have added these measures and other traits, to make our measure of total FD even broader.

Line 214: Did you analyse each trap separately? If yes, have you considered the presence of spatial autocorrelation betwee each of the five trap used? If no, please explain why.
Authors: Thank you for this comment. We recognize that our data might be subject to some degree of autocorrelation. Therefore, we have changed our analysis to take into account autocorrelation problems by using Nested ANOVAs and a random effect eigenvector spatial filtering (RE-ESF) approach. Please, see also our responses to other Referees.

Lines 313-314: Please explain the choice to avoid to consider the delta of variation between max. and min. temperatures
Authors: We have only one value of temperature per day not day and night values.

Figures are very little; please, enlarge them.
Authors: We have reshaped panels of former Figure 3 to make them easier to read.


Reviewer 2 (Anonymous)
Basic reporting
Technically, this submission meets the standards of PeerJ. The paper is well written and the language acceptable. The literature is reasonably cited. Some of the figures can go into an electronic appendix. Figure labels are too small and hard to read. The necessary raw data are supplied.
Authors: Thank you for these comments. As also suggested by Referee #1, we have reshaped figures to make them easier to read.


Experimental design
This paper reports original scientific work that meets the scope of PeerJ. However, I have reservations regarding the research questions. This is another paper that starts with global change and end in a classic faunistic study. In fact it reports niche occupancy and changes of ground beetle communities across three habitat types. Numerous studies have reported on that and this paper adds another case study. This has nothing to do with global change. Thus I cannot see the gap in knowledge filled by this paper (except the local faunistic analysis). I advise a respective rewriting of the introduction. Particularly, the starting hypotheses seem to be ad hoc. They are quite obvious and reflect what we already know. Some hypotheses rather serve as strawman for the discussion. This makes the study confirmatory and descriptive.
Authors: We have revised the Introduction as suggested. We removed any reference to global change and removed the hypothesis section. We changed our Discussion accordingly.

I have also some reservations against the methods. Pitfall samples of ground beetles are common and well introduced. However, the limitations are also known. For instance, too small pitfall sizes heavily bias the results. I expected mentioning this problem. 
Authors: Luff (1975) indicated a diameter of 7 cm as optimal for pitfall traps for carabid beetles. Thus, our traps (7.15 cm) are in line with this recommendation. We have now reported this point in the manuscript.

Further, this study is a classic case of pseudorreplication. Three habitats have been studied and the pitfall data within these three habitats are not independent. Thus CCA and multiple regression results are also biased (too low standard errors). There are several ways to reduce this bias. Most often used are eigenvector maps. In the present case you might also use a generalized linear mixed model with site identity as categorical random variable or the plot distances as metric covariate. As it stands the multiple regression results might be misleading. Further, the high number of variables and comparisons open the door for false positives. This should have been corrected for.
Authors: We recognize that our data might be subject to a certain degree of non-independence due to spatial proximity. For this, we have changed our analysis to take into account autocorrelation problems by using Nested ANOVAs and a random effect eigenvector spatial filtering (RE-ESF) approach. We have also applied a generalized linear mixed model with site identity as categorical random variable. We have obtained results similar to those obtained using the RE-ESF. We opted to use the RE-ESF because it considers true distances. As we have many variables, there is an increasing probability of committing Type I errors. However, to reduce this possible bias, we have checked VIF values to avoid collinearity among variables in both RE-ESF and CCAs. 
[bookmark: _Hlk530409434]However, the various variables represent different, but not mutually exclusive, hypotheses, and each hypothesis has been evaluated individually with forward selection. Because forward selection reduces the number of variables being considered, a further adjustment of P-values would result in a higher risk of pruning variables that are important. Thus, in accordance with current practice (e.g. Eyre et al., 2003; Storch et al., 2003; Eyre & Luff, 2004; Grandchamp et al., 2005; Fontanarrosa et al., 2009), we did not adjust the P-values of variables selected as significant using CCA with forward procedures, but focused on the magnitude of the P-values and the consistency of results (see Moran, 2003).
We have added a short explanation in the text.

Eyre, M.D., Foster, G.N., Luff, M.L. & Staley, J.R. (2003) An investigation into the relationship between water beetle (Coleoptera) distribution and land cover in Scotland and northeast England. Journal of Biogeography, 30, 1835–1849.
Eyre, M.D. & Luff, M.L. (2004) Ground beetle species (Coleoptera, Carabidae) associations with land cover variables in northern England and southern Scotland. Ecography, 27, 417–426.
Fontanarrosa, M.S., Collantes, M.B. & Bachmann, A.O. (2009) Seasonal patterns of the insect community structure in urban rain pools of temperate Argentina. Journal of Insect Science, 9, 1–17. Available at: insectscience.org/9.10.
Grandchamp, A.C., Bergamini, A., Stofer, S., Niemela¨, J., Duelli, P. & Scheidegger, C. (2005) The influence of grassland management on ground beetles (Carabidae, Coleoptera) in Swiss montane meadows. Agriculture, Ecosystems and Environment, 110, 307–317.
Moran, M.D. (2003) Arguments for rejecting the sequential Bonferroni in ecological studies. Oikos, 100, 403–405.
Storch, D., Konvicka, M., Benes, J., Martinikova´ , J. & Gaston, K. (2003) Distribution patterns in butterflies and birds of the Czech Republic: separating effects of habitat and geographical position. Journal of Biogeography, 30, 1195–1205.


I’m also concerned about the rarefaction approach. Rarefaction is a method of standardization of sample data. In your case you extrapolate to estimated richness. Thus I suspect you have used one of the Chao estimators. This should have been stated clearly.
Authors: We did not extrapolate data and we did not use Chao estimators. We rarefied data to the smallest number of collected individuals. We have now specified this point.

Validity of the findings
Given the methodological uncertainties, the discussion is rather speculative. 
The introduction highlights species composition and functional aspects. However, major part of the results and discussion is on richness only. Compositional diversity and functional aspects have not been studied sufficiently. For instance, what about beta diversity, niche overlap and variability, proportional changes in abundance, small scale heterogeneity, etc.? 
The discussion only marginally reflects the global change attitude of the introduction.
Unfortunately, the conclusions are quite obvious and well documented by numerous other studies. I think this study is suited (in a revised version) for a specialized carabidological journal.
Authors: We added new analyses dealing with beta diversity using Baselga's approach. This allowed us to separate the contribution of nestedness from that of pure turnover to overall similarity. We preferred to do not add other analyses (for example about niche overlap) to maintain the paper short and focused. We reshaped the Discussion to place our results in a broader context.


Reviewer 3 (Anonymous)
Clear, unambiguous, professional English language used throughout 
No, needs to be checked by a native speaker
Authors: The English has been checked.

Intro & background to show context
Ok, could be amended by conservation aspects (what could be gained from this study?)
Authors: We removed conservation aspects, as also suggested by Referee #1.

Literature well referenced & relevant, Structure conforms to PeerJ standards, discipline norm, or improved for clarity
ok
Authors: Thank you. We have added further literature as suggested by Referee #1

Figures are relevant, high quality, well labelled & described
ok
Authors: Thank you. We have improved some figures as suggested by Referee #1

Raw data supplied (see PeerJ policy)
Not checked

Interesting study which amends interesting findings and foundations in knowledge to a taxon commonly used for the assessment of nature conservation measures. It is specifically valuable as the study has been performed in a so far understudied region and in a (the authors state it) understudied habitat type. 
Authors: Thank you for this positive comment.

Original primary research within Scope of the journal
yes
Authors: Thank you. We did our best to make our paper even more interesting for a broad audience.

Research question well defined, relevant & meaningful
It is stated how the research fills an identified knowledge gap
Yes for Introduction, should be added to Abstract
Authors: We have changed the Abstract as suggested, also following Ref. #1 and 3 .

Rigorous investigation performed to a high technical & ethical standard
Some further explanations are needed. See comment below the table.
Authors: We added the requested additional information. See comments below.

Methods described with sufficient detail & information to replicate
ok
Authors: We have also added further details as requested by Referee #2

This study rather seems like a compilation of three separate studies which, by chance or on purpose, all have worked on carabids. Thus, the experimental design is not fully clear and some questions need to be addressed by the authors. E.g., why did you specifically chose these study sites? What is the reason for the unbalanced sampling schemes, i.e. different number of trapping sites per habitat type? Please explain why these non-uniform trapping schemes would not affect your results. Moreover, did the trapping sites undergo different management schemes or did they face different land-use intensity? How will this influence your findings? 
Authors: We have explained that we selected the study sites to be representative of the variability of environmental conditions within and between Chinese grassland ecosystems. We used a different number of trapping sites to reflect within-ecosystem variability. To make results comparable, we used the same number of traps (15) for each habitat. Since the number of traps in the different sites was different, in all analyses dealing with species abundances we used species’ activity density, calculated as the number of individuals of each species divided by the number of traps used in each site. We have added this explanation in the text.
For species richness, we used a rarefaction approach, with richness rarefied to the smallest number of collected individuals. We have explained all these points in the new version of the manuscript.
We made any efort to place traps in undisturbed sites to avoid that results are affected by mangament schemes. However, further studies are in going to analyze the effect of human disturbance.


Validity of findings
Data is robust, statistically sound, & controlled.
Data is likely to need some re-analysis with more powerful methods. See comment below the table.
Authors: We have improved the analyses, also following comments from Referee #2.

Speculation is welcome, but should be identified as such.
Ok
Authors: Thank you for this positive evaluation.

Conclusions are well stated, linked to original research question & limited to supporting results
ok
Authors Thank you.

Functional diversity was assessed using (only) two traits: dispersal power and body size. As you used 5 characters to assess dispersal power (or movement ability, which is not necessarily the same) you only used three measures for the body size. This might result in a bias in your functional diversity measures. Also, the development of the hind wings does not always follow a clear presence/absence pattern. What was the rule you applied to decide whether alae were present or not? Did you find wing-dimorphic species? Moreover, I wonder whether you find other traits that you might consider for the calculation of functional diversity (e.g. carnivorous/herbivorous). I suggest to recalculate the functional diversity (at least) with a more balanced set of characteristics or (even better) to include further traits into this analysis. 
Authors: Thank you very much for these comments. We added two new traits to body size, as suggested by Referee #1. We also have introduced several new traits for total functional diversity, including the feeding habits (carnivorous/herbivorous). Information on wing-dimorphiam is rare or do not exist for some species in the literature. We dissected specimens from our samples to check presence/absence of developed hind wings to decide the trait status.

By using an ANOVA for your analysis you either reduce information by pooling results (which would be a shame) or (in case you did not pool and analysed the data on basis of single traps) you do not account for pseudoreplication in the way that some traps were, simply because of them being located in vicinity, less independent than other are. The same applied to the Multiple linear regressions you used. I suggest that you use methods that correct for nested trapping patterns, e.g., (G)LMMs. Here you can have your traps nested in trapping sites for which you collected the abiotic and vegetation variables and analyse which of the latter explain species richness and functional diversity best. 
Authors: Thank you very much for this suggestion. We recognize that our data might be subject to a certain degree of non-independence due to spatial proximity. For this, we changed our analyses to take into account this problem.
Namely:
- We used a Nested ANOVA, with the level habitat (fire belts on mountain top, natural patches on mountain top; mountain bottom; south-west side; mountain bottom) nested within the level ecosystem (meadow, typical and desert).
- We used a random effect eigenvector spatial filtering (RE-ESF) approach. We have also applied a generalized linear mixed model with site identity as categorical random variable. We have obtained results similar to those obtained using the RE-ESF. We opted to use the RE-ESF because it considers true distances.


General comments
Abstract: Add a sentence with the question of (or motivation for) the study to your abstract. At the moment the Background part is too short to make the reader curious about your work. 
Authors: We have reorganized the Abstract to make it clearer, also incorporating comments from Referees #2 and 3

- Results, l. 254 ff: Did you check for correlation between FD and species richness? This should be reported.
Authors: Yes, we tested the correlation between FD and Species richness. The correlations are positives, ranging from 0.63 to 0.85. These correlations are not surprising, because Rao index of FD is calculated using the number of species (also used for the species richness calculation) weighed by their abundance.

- Results: What is the overall beta-diversity (give any similarity score here) for the three habitats? How many species are shared and how many are unique to the habitats? Maybe this could be shown in a Venn-diagram.
Authors: We have included a Venn diagram and an analysis of beta diversity.

- Results, ll. 257, Tables 2 and 4: Did you check for collinearity of the explanatory variables? When so many environmental variables are collected it is quite likely that some are correlated. For your models only use a set of variables that is not (or not very highly) correlated to each other. -
Authors: Yes, preliminary to analyses, we checked the collinearity using the variance inflation factor (VIF). We add this point in the text. A high VIF (>10) indicates that the predictor is strongly dependent on others and does not carry independent information. No collinearity was found between the variables, and with all the being VIF <10. We also checked correlation between explanatory variables using Pearson correlations. Correlations were usually low (r<0.7).

Discussion: The discussion seems to focus only on the richness patterns of the carabid assemblages studies and how these were influenced by environmental variables. To my opinion it seems worth that the authors also discuss differences in species assemblages (i.e. beta diversity). Do the three regions differ in terms of functional traits (not the FD but the type of trait levels being the most common ones)? This would add an interesting extra perspective to the manuscript. 
Authors: We have reshaped the discussion to include a focus on the differences between species assemblages. We have also included an analysis of beta diversity. We compared FD in carabid assemblages using the Rao index. But we do not know how to compare the raw traits knowing that we previously compared the occurrence of species between assemblages. The traits assemblage relies on the presence of species diversity that we studied. This point will be deeply investigated in another article.

- The whole text should be linguistically checked by a native speaker to ease the understanding of the manuscript.
Authors: The text has been revised by a native English speaker.

- Introduction, l. 134: What do you mean with “severe environments”? Please explain or rephrase
Authors: We have rephrased this sentence.

- M+M, ll. 143 ff: Please add the references to Fig 2a/b/c after the respective sentences. This would allow the uninformed reader to better understand the habitats you studied.
Authors: Done.

- L. 184: m² instead of m2
Authors: Done.

- Results and Discussion Please, structure your text by dividing it into some distinct paragraphs. This will make it easier to read.
Authors: Done.

- L. 426 ff. These sentences are not quite clear in what you want to say – please rephrase. What do you mean by “physiological needs of the […] species pool, of each grassland”?
Authors: We have rephrased this part.

[bookmark: _Hlk530414086]Figure 1: In your map (a), what do the light brownish coloured areas indicate? Please explain in the respective caption.
Authors: The light brownish coloured areas represent the rest of the region contrasting the blue areas which are the counties were the grasslands were selected.

We would like to thank again the three reviewers for their very detailed comments.
We hope that you are satisfied with this revision and that the manuscript is now in a suitable form for publication.

All the best,
Noelline Tsafack
(on behalf of all couathors)
