

[image: ]DRAFT: DO NOT USE FOR FILMING

Submission ID #: 70440
Scriptwriter Name: Pallavi Sharma
Project Page Link: https://review.jove.com/files_upload.php?src=21522983

Title: Assessing the Repellency of an Insecticide-Fungicide Combination to Bees using Bioacoustics

Authors and Affiliations: 
Lillian H.P. Johnson1, Luke E. Hearon1, Chia-Hua Lin1, Laura E. Lindsey2, Reed M. Johnson1

1Department of Entomology, The Ohio State University
2Department of Horticulture and Crop Science, The Ohio State University



☐   All author names and affiliations are correct (city/state/country information not included in video title page). 


Corresponding Authors: 
[bookmark: _Hlk25233958]Lillian H.P. Johnson 			(Johnson.7654@osu.edu)



Email Addresses for All Authors: 
Luke E Hearon 			(Hearon.9@osu.edu)
Chia Hua Lin				(Lin.724@osu.edu)
Laura E Lindsey			(Lindsey.233@osu.edu)
Reed M Johnson			(Johnson.5005@osu.edu)
Lillian H.P. Johnson 			(Johnson.7654@osu.edu)





Author Questionnaire
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  Enter Yes or No.  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.
Enter make and model of microscope.
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
Click here to list microscope shots, using the shot numbers from the protocol section of the video script.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or No.
If Yes, we will need you to record using screen recording software.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, please upload all screen-captured video files to your project page as soon as possible.

3. Filming location: Will the filming need to take place in multiple locations?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.

4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. Enter Yes or No.

If Yes, please provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author willing to participate.
Enter full author name, Enter author position

To ensure that your script can be filmed in one day, the protocol sections are cumulatively restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length
Number of Steps:  09
Number of Shots:  14 

Interviews
Videographer: Obtain headshots for all authors available at the filming location. 

Answers to these questions will become interview statements that you will deliver on camera.
· Introduction: Answer the 1st REQUIRED prompt and 1 additional question; Conclusion: Answer any 3 questions. No more than 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· Speak naturally and avoid reading the lines.
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.
Describe the research contexts or systems in which this protocol can be applied.
1.3. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.
CONCLUSION:
What does this protocol allow researchers to study or measure?
1.4. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Describe the most important consideration or challenge when performing this protocol.
1.5. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Are there any additional methods or analyses that can be performed following this procedure?
1.6. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.7. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.


Videographer: Obtain headshots for all authors available at the filming location.


Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) with purple font are the narration.  JoVE is responsible for the narration of the protocol and results.
· Red italics are pronunciation guides indicating how the word will be spoken. 
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product for that step in advance.
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Acoustic Monitoring of Bee Activity Following Pesticide Application	Comment by Pallavi  Sharma: Authors: Please review the script carefully as a lot of steps has been rearranged for clarity
Demonstrator: Click here to enter name of demonstrator(s) 

If the same person is the demonstrator throughout, mention them once here and remove the "Demonstrator" field from the other sections; if the demonstrator changes, retain the field in the respective sections.

2.1. To begin, prepare the plots for soybean cultivation, as per the treatment plan [1].
2.1.1. Establishing shot of the talent with the prepared soyabean plot. Videographer: Please obtain CU shot as well for this shot.
2.2. Set up the recorder by fastening handheld audio recorders to plastic step-in electric fence stakes using hook-and-loop tape [1]. Place open-cell foam over the microphone to serve as a windscreen [2].
2.2.1. WIDE: Talent fastening the handheld audio recorder to a plastic step-in electric fence stake using hook-and-loop tape.
2.2.2. Talent placing open-cell foam over the microphone of the audio recorder.
2.3. Place the audio recorders at the center of each plot approximately 24 hours before the first pesticide application, and keep them running for at least 24 hours [1].
2.3.1. Talent placing the audio recorder in the center of a soybean plot.
2.4.  Deploy 12 audio recorders on each application day, with 4 recorders assigned to each time-of-day group across both R3 and R5 growth stages [1].
2.4.1. Talent arranging 12 audio recorders for deployment in the field.

2.5. Next, wear full personal protective equipment [1]. Using a custom-made handheld backpack sprayer, apply the previously prepared pesticide mixture to individual soybean plots within each block [2]. Apply the pesticide mixture at the top of the soybean canopy at a speed of approximately 3 miles per hour [3]. After starting the pesticide application process for a given treatment, allow approximately 10 minutes for all plots to receive the application [4].
2.5.1. Shot of the talent wearing PPE kit
2.5.2. Talent applying the mixture to individual soybean plots within each block using a custom-made handheld backpack sprayer.
2.5.3. Talent spraying the pesticide mixture at the top of the soybean canopy while walking through the plot.
2.5.4. Talent continuing the pesticide application across all plots for a given treatment.

2.6. To process all audio recordings, use the machine learning tool BuzzDetect [1]. Use the program to distinguish insect buzzing noises from other environmental sounds, including cars, combines, and airplanes [2].
2.6.1. SCREEN: Show the BuzzDetect software interface.
Authors: Please create screen capture videos of the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/files_upload.php?src=21522983
2.6.2. SCREEN: Show the BuzzDetect program identifying insect buzzing noises while excluding environmental sounds such as cars, combines, and airplanes.

2.7. Use the program to distinguish buzzing noises from some non-buzzing insect noises, while noting that certain sounds remain difficult to distinguish [2].
2.7.1. SCREEN: Show examples of detected buzzing noises and difficult-to-distinguish nighttime cricket calls in the BuzzDetect interface.
2.8. After audio analysis, use R to calculate the detection rate within 1-hour and 8-hour time intervals [1].
2.8.1. SCREEN: Show the R environment calculating detection rates for 1-hour and 8-hour time intervals.
2.9. Perform defoliation and yield assessment followed by statistical analysis [1].	Comment by Pallavi  Sharma: Authors: This is just a representative shot to make viewers understand the origin of the results
2.9.1. Talent in the front of the computer screen showing some related data


Results
Please review this section to make sure that it accurately reflects your findings.
· This section will not be recorded by the videographer. It only includes the figures/tables from your manuscript (called LAB MEDIA). 
· Use Track Changes when making edits or revisions. Ensure the voiceover length is below 200 words. Current word count: 163.
· Please note that the video cannot include voiceover without an accompanying visual.

3. Results 

3.1. Average detection rates were significantly higher in the R3 stage than in the R5 stage for the 8 hours following pesticide application [1]. However, bee activity was not significantly different when the pesticide tank mix was applied [1].
3.1.1. LAB MEDIA: Figures 1A–B. 
3.1.2. LAB MEDIA: Figures 1A–B. Video editor: Highlight the control and treatment boxplots within each time group
3.2. During the 1 hour following pesticide application, average detection rates were significantly higher in the R3 stage than in the R5 growth stage [1]. Average detection rates were significantly higher during the hour following the mid-day spray time than during the hour following the mid-morning spray time [2].
3.2.1. LAB MEDIA: Figures 2A–B. 
3.2.2. LAB MEDIA: Figures 2A–B. Video editor: Highlight the mid-day group and then the mid-morning group on the horizontal axis
3.3. However, bee activity was not significantly different when the pesticide tank mix was applied [1].
3.3.1. LAB MEDIA: Figures 2A–B. Video editor: Highlight the control and treatment boxplots within each time group
3.4. Detection rates increased rapidly around 10:00 and declined sharply around 17:00 in both stages [1]. Peak detection rates at approximately 14:00 were substantially higher in R3 than in R5 [2].
3.4.1. LAB MEDIA: Figure 3. 
3.4.2. LAB MEDIA: Figure 3. Video editor: Highlight the peak near 14:00 for the light green R3 curve and compare it with the lower dark blue R5 curve
3.5. Soybean yield was not significantly different across treatments [1].
3.5.1. LAB MEDIA: Figure 4. 
3.6. Defoliation did not differ significantly based on the time of day of pesticide application [1]. Overall defoliation levels were low, remaining below 5% in most cases [2].
3.6.1. LAB MEDIA: Figure 5. 
3.6.2. LAB MEDIA: Figure 5. Video editor: Highlight the area below 5 percent on the vertical axis
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