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Response to Reviewer Comments:

Reviewer 4 (Anonymous)

The reviewer states, “Lns 42-43: I do not dispute the fact that the sprayed droplets can knock down and kill flying mosquitoes. However, the main goal of ultra-low volume formulations is to provide good coverage with minimal volume and the small droplets will assist allowing better surface coverage (and eventual mosquito contact with treated surface), besides of more efficiently reaching the flying mosquito. Surface contact seems also important for mortality in addition to direct hit by droplet, whose efficacy is still relatively small. Thus I would suggest the authors to consider reworking the text to reflect this. Maybe “…tin very small droples (…) to allow maximum coverage with minimum volume leading to high contact exposure of adult mosquitoes and easier reaching flying mosquitoes”; I do recon that the authors targeted the direct hit of insecticide on the insect, but recognition of insecticide residue-impregnated surface is important to prevent oversimplification of the application effects;”
RESPONSE: Without references, it is difficult to know what the reviewer means by “surface contact” and “surface coverage”. From our perspective, surface coverage and toxicity is not the purpose of a ULV application for mosquito control. Only about 10% of the amount applied lands on surfaces within the 300-ft effective swath width. However, we have added the phrase “to maximize aerial coverage” to the sentence in lines 42-44 to address the reviewers point.

The reviewer states, “Ln 49-50: Along the lines of previous comments I would suggest a change here to something like “…night and also to target the coverage of foliage and other surfaces that will allow the mosquito contact with the insecticide”
RESPONSE: We have added “maximize aerial coverage” to this sentence.

The reviewer states, “Lns 268-271: both things will take place and I would not neglect the surface-contact effect;”
RESPONSE: See above comments. 

The reviewer states, “Lns 271-272: the text seems imprecise here, and also the context of the references cited leading to a downplay on the importance of surface coverage; I would suggest rewording to enhance precision (e.g., soil coverage is necessarily low under desertic conditions since few droplets will reach the soil with UVL spraying…)”
RESPONSE: See above comments. To our knowledge, surface coverage is not the purpose of ULV outdoor space spray applications for mosquito control. Although some residual toxicity can occur with insecticide deposition onto surfaces, it is not the intent of ULV space sprays to target resting mosquitoes. 

The reviewer states, “Lns 313-321: the text again downplay the relevance of surface expore while overemphasizing direct interception of insecticide droplets by insects, whose importance is particularly small in agricultural settings. A series of conditions may explain the indicated differences. A recent review provides a glimpse on the potential effects and interactions involved (e.g. Guedes et al. Annu. Rev. Entomol., 2016), which do go far beyong the direct hit in flying insects. I would suggest revision.
RESPONSE: See comments above.


Reviewer 5 (Anonymous)

The reviewer states, “I was confused by the way that means and median values were reported. I am not sure that a median of 100% or 0% is possible - unless all the values are 0 or 100....” “p11, line 218-220: how can the median be 0% or 100%? That seems simply impossible! Same comment on lines 235-236. Same issue in the abstract….” “In figure legends – Fig 5 and Fig 6: again, 0% and 100% medians?”
[bookmark: _GoBack]RESPONSE: Medians of 0% and 100% are possible and were the values from this study because, for example, in 2015 the 50th percentile mortality value of the covered-cage experimental units at 1.5 m was 0%. Similarly, the 50th percentile mortality value of the uncovered cages at 1.5 m was 100%. In other words, at least 50% of the mortality values (i.e., the median) were 100% in the uncovered cages. The differences in mortality between covered cages and uncovered cages and between ground-level and 1.5 m were dramatic and this is clearly shown by presenting the median values. The data were provided to the reviewers as part of the submission.

The reviewer states, “The title of the manuscript seems a bit broad. There are many potential determinants of acute mortality that were not examined.”
RESPONSE: This is true, but we evaluated several possible factors that influenced acute mortality. Listing each of them in the title seems cumbersome. To that end, we would like to retain the revised title as submitted.

The reviewer states, “p4., lines 76-89 should really come before the ‘2011 study’ heading, as that part seems to refer to how the insects were handled for all studies.”
RESPONSE: We agree and have separated the first two paragraphs under the heading, “Test insects”.

The reviewer states, “p5 – replications consist of three stands, each with two cages, one ground level one at 1.5m above ground? This provides one unit of treatment at each distance from the spray line, per replicate. Wouldn’t it have been better to use multiple cages at each distance, to avoid potential issues with uneven distribution of the spray in the air? It must be quite variable over 100m?”
RESPONSE: Ideally, we would have had multiple cages at each distance by height by cage type in addition to our multiple true replications of each experiment. However, logistics prevented this and we decided to maximize true replications rather than increasing subsamples within a replication.

The reviewer states, “p6, line 124; p9, line 176 – use km.hr-1 (or km/hr if you must; not kph, no such unit.) (should be corrected throughout document.)”
RESPONSE: We have changed “kph” to “km/hr” throughout the manuscript.

The reviewer states, “p12, line 253-262: while this is surely true, it does not seem to be remarkable that structures which mask an insect from direct contact with contact insecticides reduce mortality dramatically.”
RESPONSE: We agree, but this is not a trivial finding because it suggests that there is little to no “backflow” of insecticide as it moves in the air across the swath width. We know this because we only covered the front of the cage.
 
The reviewer states, “p13, line 274-278: To suggest that the environmental conditions are interacting with the insecticide droplets in unknown ways to influence mortality does not contribute much to the discussion. The results showed that droplet density and VMD were similar at ground level and at 1.5m above ground. Surely this would suggest that the insects are likely to encounter similar doses of insecticide in either position? How would differences in wind speed, relative humidity and temperature be large enough to cause significant differences in susceptibility at ground level vs. 1.5m?”
RESPONSE: The results indeed showed that droplet density and VMD were not statistically different at ground level vs. 1.5 m based on droplet deposition on slides. This may or may not mean that the beetles encountered similar doses of insecticide in either position. The droplets on the slides may not be reflective of actual exposures of the insects to the droplets. Further, we believe it is important to state that (lines 259-260 of the submitted version 2) “…the acute mortality of individuals in the cages at ground-level was more dependent on wind speed, relative humidity, and temperature than individuals in the cages at 1.5 m.” Without resorting to speculation, it is possible that these factors could be interacting with the droplets to influence mortality. This observation warrants follow-up research.


Please contact me if you need more information.

Sincerely,

[image: ]


Robert K. D. Peterson, Ph.D.
Professor of Entomology
406-994-7927
bpeterson@montana.edu


Encl.
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