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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) YES
Can you record movies/images using your own microscope camera? (Y/N) NO
The Leica M205C stereoscope has an imaging system but the camera (Leica DFC 295) lens has clouded.
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.
The lab has two stereoscopes that can be used to record the microscopic images (images of both scopes are attached to the email):
Leica M205C stereoscope with camera attachment (Leica 10447367 0.63X)
Leica M165C stereoscope without camera attachment-this scope has a greater working distance between lens and platform

2. Does your protocol include software usage? (Y/N) NO
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.

3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
2.4, 3.4, 3.6, 3.7, and 3.9
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.)
3.6 and 3.7 positioning the adult to clearly see the characters
5. Will the filming need to take place in multiple locations? (Y/N) YES
If yes, how far apart are the locations? 
•	There are two locations both within the North Florida Research and Education Center in Quincy, Florida. One location is the Entomology Lab within the main building and the other is a field plot close to the main building.



Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.

1. REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.1. [bookmark: _Hlk7686435][bookmark: _Hlk7687370]Joe Funderburk: The western flower thrips is a major pest of vegetable, fruit, and ornamental crops that was spread worldwide as a result of global trade. Efforts to control the pest with intensive insecticide applications were unsuccessful, creating problems with the development of insecticide resistance and associated outbreaks of secondary pests [1].
1.1.1. INTERVIEW

1.2. [bookmark: _Hlk7686480]Joe Funderburk: The techniques are an efficient method to accurately quantify populations of the western flower thrips and other flower thrips species in field experiments. The objectives are to determine the efficacy of management tactics, including cultural tactics such as UV-reflective mulch and conservation biological control programs using predatory minute pirate bugs [1].
1.2.1. INTERVIEW


OPTIONAL Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.3. [bookmark: _Hlk7686629]Xavier Martini: The techniques are critical in developing new management tactics against the western western flower thrips and the tospoviruses that it vectors [1].
1.3.1. INTERVIEW

1.4. [bookmark: _Hlk7687001]Xavier Martini: Other species of flower thrips are native in other parts of the world. The techniques developed in Florida can be adapted to these other geographical regions [1].
1.4.1. INTERVIEW

Introduction of Demonstrator: (Said by you on camera)

1.5. Xavier Martini: Demonstrating the procedures will be Iris Strzyzewski and Edward Traczyk, graduate students from my laboratory [1] [2].
1.5.1. Interview style: Author saying the above 
1.5.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
Section - Protocol
2. Flower Thrips Sampling
2.1. To begin, prepare 50-milliliter sample vials [1]. Place a label with the mulch, kaolin, and companion plant treatment, the block number, and the sample date on the outside and inside of each vial [2].
2.1.1. Talent obtains vials.
2.1.2. CU: Talent shows the label with information.
2.2. Fill each vial with exactly 30 milliliters of 70% ethanol, and place the vials into a tray [1]. Take the trays to the experimental field site [2]. Randomly assign the tomato or pepper plants to be sampled in each sub-plot [3].
2.2.1. Talent fills vial with ethanol, and places into a tray.
2.2.2. WIDE: Talent takes the trays to the field.
2.2.3. Talent assigns plants in each subplot.
2.3. Between mid-morning and mid-afternoon, obtain the samples from the upper half of the plant [1]. Using a sharp-edged razor or scissors, carefully remove the flower from the plant, and quickly place the flower into the appropriate pre-labeled vial [2].
2.3.1. Talent obtains samples from the upper half of a plant. Videographer: Take multiple shots, as this will be used later.
2.3.2. Talent removes the flower and places into a labeled vial.
2.4. Collect 10 flowers per sample [1]. Make sure each vial is tightly sealed, then shake each vial to ensure that the flowers are submerged in the ethanol [2].
2.4.1. Shot of the samples in vials.
2.4.2. Talent shakes each vial, and shows the flowers are in ethanol.
2.5. Return the trays with samples to the laboratory and place the vials in a refrigerator to ensure samples do not deteriorate prior to processing [1]. 
2.5.1. WIDE: Talent transfers the trays into lab, and places into refrigerator.
3. Sample Processing in The Laboratory
3.1. Obtain the sample from the refrigerator, remove the lid of the vial, and carefully remove with a pipette any excess alcohol above the flowers [1]. Reseal the vial and shake to dislodge the thrips and minute pirate bugs in the flowers [2].
3.1.1. CU: Talent removes excess alcohol from the vial.
3.1.2. Talent shakes the vial.
3.2. Open the vial and pour the contents into a Petri dish. Rinse the inside of the vial with 70% alcohol and pour the contents into the Petri dish [1]. Make sure all thrips and minute pirate bugs in the vial are flushed into the Petri dish [2].
3.2.1. Talent opens the vial and pours into a dish, and then rinses the vial into the dish.
3.2.2. CU: Shot of the dish with thrips and bugs.
3.3. Dissect each flower with forceps and rinse with 70% alcohol to ensure that all the thrips and minute pirate bugs have been dislodged [1]. Remove and discard the flower parts from the Petri dish [2].
3.3.1. CU: Talent dissect flowers, and rinses.
3.3.2. Talent removes flowers.
3.4. Transfer the Petri dish to the platform of a stereoscope with 40x–150x magnification [1]. With a 40x objective, identify male adult which is smaller in size and lacks saw-like ovipositor [2]. Identify female adult with larger size and saw-like ovipositor (pronounce as OH-vi-POZ-i-tah) [3].
3.4.1. Talent places the dish under a stereoscope.
3.4.2. SCOPE: Talent identifies insects. Video editor: Place an arrow to the male and then another arrow to the female, and put TEXT: male, and TEXT: female.
3.5. Count the in each grid the number of adult males and females of each flower thrips species [1]. Switch the magnification to 150x [2], and identify the adult flower thrips species in Florida based on the setae (pronounce as see-tee) on the pronotum, head and second antennal segment [3].
3.5.1. SCOPE: Talent points to each adult and counts.
3.5.2. Talent switches objective.
3.5.3. SCOPE: Talent points to a bristle, head and antenna. Video editor: Authors were not able to point to the small structures on the insects under the microscope. So, arrows will need to be added instead.
3.6. Then, position the adults, and separate the adults of F. bispinosa (pronounce as Frankliniella bispinosa) from the adults of F. tritici (pronounce as Frankliniella tritici) and F. occidentalis (pronounce as Frankliniella occidentalis) by the extra stoutness of the two setae on the anterior dorsal margin of the second antennal segment [2].
3.6.1. SCOPE: Talent points to an insect with fat bristle.
3.7. Next, separate the adult F. occidentalis from those of F. bispinosa and F. tritici by the near equal lengths of the anterior marginal and anterior angular major setae on the pronotum [1] and by the longer fourth postocular setae on the head [2].
3.7.1. SCOPE: Talent points to two bristles.
3.7.2. SCOPE: Talent points to the longer fourth bristle.
3.8. To identify the minute pirate bugs in Florida samples, count in each grid the number of adult O. insidiosus (pronounce as Orius insidiosus) and O. pumilio (pronounce as Orius pumilio) and the number of nymphal Orius species [1].
3.8.1. SCOPE: Talent points to pirate bugs.
3.9. Identify the adult O. insidiosus by the brown basal antennal segments, by the femora (pronounce as fe-MOR-a) that have dark markings, and by the cuneus (koo-NAY-us) that is dark brown [1].
3.9.1. SCOPE: Talent points to O. insidiosus at the brown basal antennal segments, the dark markings on the limb, and the dark brown cuneus.
3.10. Identify the nymphal Orius by the lack of wings, and tear-drop shape [1].
3.11.1. SCOPE: Talent points to Orius at the lack of wings and tear-drop shape
3.11. Add the numbers from each grid to determine the total number of adult males and females of each flower thrips species, the number of Frankliniella species larvae, the number of adult minute pirate bug of each species, and the number of minute pirate bug nymphs in the sample [1].
3.11.1. Talent records on a paper.



Section – Results
4. Results: Population Dynamics
4.1. In this protocol, the main effect of ultraviolet-reflective mulch [1] was significant for reduced number of female F. occidentalis with p value less than 0.01 [2], while the main effects of kaolin [3] and companion plants [4] were not significant for the female F. occidentalis with p value greater than 0.05 [5].
4.1.1. Figure_mulch provided by authors. – Video editor: Show black mulch and UV mulch at the same time, and emphasize UV mulch. 
4.1.2. Figure 5 – Video editor: emphasize the bottom image, and emphasize the first bars of both “Black mulch” and “UV mulch” at the same time, and then second bars, and then third bars, and lastly fourth bars.
4.1.3. Figure_kaolin provided by authors.
4.1.4. [bookmark: _GoBack]Figure_companion provided by authors.
4.1.5. Figure 5 – Video editor: emphasize the bottom image.
4.2. The effects of mulch on individual sample dates showed that the ultraviolet-reflective mulch was effective in reducing flower thrips numbers early in the season, but there was no significance on individual sample dates during mid- or late-season [1]. 
4.2.1. Figure 6 – Video editor: emphasize the two lines with open circles.
4.3. Kaolin did not significantly affect female F. occidentalis numbers [1], while male F. occidentalis numbers were significantly reduced [2].
4.3.1. Figure 7 – Video editor: emphasize the left image.
4.3.2. Figure 7 – Video editor: emphasize the right image.
4.4. The interaction of companion plant X sample date was significant for male F. occidentalis with p value less than 0.05 [1], but not for female F. occidentalis with p value greater than 0.05 [2]. 
4.4.1. Figure 8 – Video editor: emphasize the right image.
4.4.2. Figure 8 – Video editor: emphasize the left image.
4.5. Companion plants reduced adult F. occidentalis numbers on late season sample dates [1], but never on early or mid-season sample dates [2].
4.5.1. Figure 8 – Video editor: emphasize the right image, and emphasize the part after 05/16/11 
4.5.2. Figure 8 – Video editor: emphasize the right image, and emphasize the part before 05/16/11 





Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
5.1. Iris Strzyzewski: Numerous factors such as the time of day and the position of the flower on the plant influence sample estimates. Therefore, it is critically important to know where, when, and how to sample for thrips and minute pirate bugs [1] [2].
5.1.1. Use 2.3.1.
5.1.2. INTREVIEW
5.2. Iris Strzyzewski: This procedure was used to develop a conservation biological control program using minute pirate bugs in strawberry. Other researchers are using these procedures to evaluate the effectiveness of these tactics in other crops and in other parts of the world [1].
5.2.1. INTREVIEW
5.3. Xavier Martini The technique has been instrumental in the development of push-pull strategies where cultural tactics such as UV-reflective mulch and kaolin push the thrips from the crop to a companion plant where they are eaten by minute pirate bugs [1].
5.3.1. INTREVIEW


 2018, Journal of Visualized Experiments	Page 1 of 9
image1.png




