[bookmark: _GoBack]24-Jul-2017

Dear Ms. Majewska:

Manuscript ID ICDIV-17-0114 entitled "Do characteristics of pollinator-friendly gardens predict the diversity, abundance and reproduction of butterflies?" which you submitted to Insect Conservation and Diversity, has been reviewed.  The comments from reviewer(s) are included at the bottom of this letter.

In view of the criticisms of the reviewer(s), I must decline the manuscript for publication in the Insect Conservation and Diversity at this time.  A new manuscript may, however, be submitted which takes into consideration these comments.

Please note that resubmitting your manuscript does not guarantee eventual acceptance, and that your resubmission will be subject to re-review by the reviewer(s) before a decision is rendered.

You will be unable to make your revisions on the originally submitted version of your manuscript. Instead, revise your manuscript using a word processing program and save it on your computer.

Once you have revised your manuscript, go to http://mc.manuscriptcentral.com/icdiv and login to your Author Center. Click on "Manuscripts with Decisions," and then click on "Create a Resubmission" located next to the manuscript number. Then, follow the steps for resubmitting your manuscript.

Because we are trying to facilitate timely publication of manuscripts submitted to Insect Conservation and Diversity, your revised manuscript should be uploaded as soon as possible. If it is not possible for you to submit your revision within a reasonable amount of time (preferably within 80 days), we will consider your paper as a new submission.

I look forward to a resubmission.

Sincerely,
Dr. Karsten Schonrogge
Editor, Insect Conservation and Diversity
ksc@ceh.ac.uk

Associate Editor Comments to Author:

Associate Editor
Comments to the Author:
Both the reviewers agree in finding this paper interesting and well written, but they point out some major concerns which have to be addressed by the authors.
In detail, more information about the experimental design should be provided and the repeated measurements have to be taken into account in the statistical approach. Therefore, this manuscript needs some major revisions prior to be consider suitable for publication.
All general and minor points raised by reviewers should be fully addressed.


Reviewer(s)' Comments to Author:

Reviewer: 1

Comments to the Author
General comments:

This study investigates effects of different garden types (exotic vs. native plants and high vs. low maintenance) in a 2-by-2 full factorial block design on abundance and diversity of adult butterflies and the abundance and survival of immature stages.

The experiment was reasonably designed and carefully executed. I like that not only adult butterflies were investigated, but also effects of the garden types on immature stages. This clearly improves conclusions about benefits of gardens for butterfly populations. However, since the topic is quite complex and not all aspects needed for butterfly conservation were addressed, the main suggestion claimed in the abstract is probably a little bit too ambitious. Generally, I suggest sticking to the specific findings of the study rather than making too general claims. The introduction is well-written and very clearly addresses the debate about the benefit of gardens for pollinators. Although the statistical analyses were carefully executed, I have some criticisms (see specific comments “statistical analyses”) that should be addressed. The results are well discussed and linked to the literature, but the discussion is quite long and maybe could be condensed.  


Specific comments:

Abstract:

P.2 L. 26-36: Specify better your claims/findings between results in general for butterflies and the focal species. For example, the claim on L. 31 is actually contradicting to L. 33/34. Maybe you could use the term “all taxa” as in table 1, versus the term “focal species”.

P. 2 L. 21-24: Mention that “For monarchs, we compared caterpillar survival on sentinel host plants placed within or outside of garden plots” was used to assess predator activity on butterflies.

P.2 L. 47: Point 4 should be point 5?

P.2 L. 47: “Butterfly-friendly” should be explained according to your findings. There are further factors affecting butterflies that were not assessed in your study. Furthermore, appearing butterfly abundance and diversity is no proof that the garden plots enhanced butterflies and thus support their conservation. You mention the threat of “ecological traps” in the introduction (P. 3 L. 27-34). You did for example not assess if they can utilize the nectar supply and if the provided nectar quality and quantity of exotic plants is comparable to native plants. The only hint for a beneficial effect of the garden for butterfly populations is that the number of plants were positively correlated with Black swallowtail caterpillar counts. The other species were not affected. However, you even argue that high numbers of egg densities are not beneficial (P.23 L. 11-30).

P.2: Generally, the abstract is written somehow imprecise compared to what has really been done and found (compared to for example P. 5 L. 34 – P. 6 L. 23) and could therefore be adjusted. 

Introduction:

P. 3-6: Well-structured introduction with a logical argumentation.

Methods:

P. 7 L. 15: Are those high fences no barriers for some butterfly species? There are several studies showing that even small hedges could hinder certain butterfly species from moving within habitats.

P. 7 L. 34-39 & 51-53: Include here the arguments for plant selection from the appendix S1 to increase clarity why F. vulgare was planted in native plots and why two plant species were planted for P. polyxenes. 

P. 7 L. 48: “Agraulis vanilla” should be “Agraulis vanillae”?

P. 7 L. 48-51: Please provide the families and authorities for taxonomic names.

P. 8 L. 20: Does “weeding” in high-maintenance plots also include hand pulling, mechanical trimmers, and spot glyphosate application?

P. 9 L. 8-13: How did you handle data from unidentified butterflies?  

P. 10 L. 41: Data from which treatment?

Statistical analyses:

Statistical analyses in general: Your approach is a block design with a sample size of N=12, structured in three blocks, each containing four treatment plots. Those plots are regularly assessed over the season. Thus, you have repeated measurements of the same plots. However, in the part “Statistical analyses” you do not specify any random terms for the models analyzing adult butterfly diversity and abundance and egg and caterpillar counts. Furthermore, in the appendix S2 you indicate level contrasts for the blocks and indicate P- and Z-values for the variables time and block, as if those variables were handled as fixed variables. Therefore, I assume that you analyzed the data as if you had a sample size of about N=60 (12 plots * 5 months). You should account for the repeated measurements of your plots, because data from one plot from one month to the next are not independent of each other. Furthermore, assessments early in the season are also related compared to assessments from late season etc.

P. 11 L. 41-46, Appendix 2: Why was block handled as a fixed factor? This approach uses two degrees of freedoms rather than only one if handled as a random factor. I guess you are actually not interested in its direct effect on the depending variable (at least it is not part of the hypothesis)? 

P. 9 L. 41: “egg and caterpillar counts” was assessed weekly, but in the part “statistical analyses”, you write that “day of year” was used for the “egg and caterpillar counts”. This is somehow confusing. 

P. 11 L. 46: According to figure 3c, the number of flowering plants is not a linear variable. Why did you not test it, similar to the variable time, as a quadratic term?

P. 12 L. 6-8: Did you log-transform the variable accounting for varying effort? 

P. 12 L. 39-42: What do you mean by “equal to the log-transformed number of checked plants per plot.”? Did you include two offsets in one formula?

P. 12 L 20-54: Did you (and if yes how did you) also check model assumptions for the glmmadmb-models, similarly to the previously explained glmer-models (P. 11 L. 46 – P. 12 L. 6)?


Results:

P. 14 L. 39-46: “Agraulis vanilla” should be “A. vanilla”, “Danaus plexxipus” should be “D. plexippus”.

P.15 L.3: Since the results for “adult butterfly abundance” are covered in the next section, I guess it should only be “adult butterfly species richness” here.

P. 15 L. 8-11: Mention that the significant quadratic term indicates a curvature of the regression line, because of the downward trend from August to September.

P. 15 L. 22: Mention that these results are for “all taxa”.

P. 15 L. 22: According to table 1, plant type and weed maintenance had no significant effects on adult abundance and thus should not be called “best predictors”.

P. 15 L. 29-32: Mention that the significant quadratic term indicates a curvature of the regression line, because of the downward trend from August to September.

P. 15 L. 32-35: You mention the linear relationship and show a linear regression line in figure 2b. However, the significant quadratic term for time implements more than just a linear relationship.

P. 15 L. 36ff.: As for the analysis of all taxa, you mention the linear relationships, but the significant quadratic terms for time implement more than just linear increase.

P. 16/17: Actually, since you highlighted the effect of time in the graphs illustrating adult butterfly data, a similar graph would be nice for larval data. However, maybe it would be more appropriate including time just as a random factor. You are actually not specifically interested in seasonal effects, according to the proposed hypotheses, but at least have to account for in it in the data structure.

Discussion:

P. 19 L. 13: Delete the indicated P-value, this is part of the results section.

P. 19 L. 27-34: Bees are little comparable with butterflies. Are there no studies showing this effect also for butterflies?

P. 21 L. 15: “we” should be “were”?


Table 1: For the linear terms, arrows showing upwards are intuitively clear. However, the arrows for the quadratic terms show in the opposite directions because of negative z-values, which describe the first increasing and later decreasing trend in abundance and species richness over the season. Nevertheless, the downward trend is only from August to September and the overall relationship over the season is rather positive. Therefore, arrows showing downwards are confusing.

Table 1: what means “*<” and “*** <” ?


Reviewer: 2

Comments to the Author
The authors evaluated the influence of plant species choice (native versus exotic) and weed maintenance (low or high) on the abundance and richness of adult butterflies, and the abundance and survival of immature stages (egg to late instar) of target species. 

The authors mentioned wanting the plots in close proximity so that adult butterflies could move among plots.  How was double counting of adult butterflies avoided if the same individual visited multiple plots?  Given the study design, length of time spent in plots could be informative, not just the number of individuals. 

Additional information about the study sites would be helpful.  Based on the picture, it looked like “weedy” gardens were dominated by grasses and not forbs.  Was this the case?  Were the grasses native or exotic?  If plots were at least 20m apart, what was the maximum separation distance?  How was continuous weed cover estimated when used in the analysis?  From the photos or the observations?  I didn't notice how many individual plants of each host plant were included in each plot.  

A subset of host plants was checked for eggs and instars.  Were mortality estimates based on individual plants (so how many eggs versus 5th instars 2 weeks later on the same plant)?  If so, this doesn't makes sense to me given that late instars move among plants, although it would make sense at the patch (garden plot) level. How would late instar movement among plants have influenced the results of the sentinel plant study? 

Mortality was only estimated for egg to late instar.  Mortality from 5th instar to adult was not incorporated, but could have modified the observed patterns and should at least be mentioned in the discussion.

Page 3, Line 29: change "better" to "higher"
Page 4, Line 24: change "this possibility" to "these possibilities"
Page 5, 1st paragraph: only potential negative implications of weeding are mentioned; include potential positive ones as well; for example, weeded gardens could provide less refuge areas for natural enemies
Page 5, 2nd paragraph: not necessary to overemphasize pollination since butterflies generally aren't considered good pollinators; could add gardener's goals to support butterflies 
Page 5, last sentence: reasoning behind inside versus outside plot study not explained and needs to be integrated with rest of research (seems out of place)
Page 6, Line 36: report hectares instead of acres 
Page 9, Line 17: I didn't understand how summing the number of unique species per plot per month and dividing by the number of observation periods gave an estimate of average species richness per plot.  Wouldn't this give an underestimate of many of the same species were seen each sampling period?  In the analysis section it says "sum of unique species seen per plot per month", which makes more sense to me.
Page 9, Line 46: How is inspecting 2 to 14 plants approximately 5 plants?
Page 10, Line 29: All focal butterfly species had the same development times?
Page 10, Line 41: late instar a move between plants, so this may not have been an error
Page 11, Line 13: why a variable (2 to 4) number of 1st instars per plant?
Page 16, Line 29: how could more larvae be found than eggs?
Page 22, Line 46: should be Monarch Larva Monitoring Project
