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Authors, please fill out the brief questionnaire below.   
A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)_____N____  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: _____________________________________________

B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____N____ 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.

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) Scanning TSSM infested cotton plants: 4.1 through 4.4.___________________________________________

D.  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.) Establishing a spider mite colony.__________________________

E.  Will the filming need to take place in multiple locations? (Y/N) _____N__ If yes, how far apart are the locations? ___________________________________________________

1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A. Experimental Goal (read by voice talent at JoVE):
Authors: Please complete the following statement to describe the overall goal of your protocol. This should consist of a single statement of no more than 40 words.   
The overall goal of this procedure is to establish an objective method of quantifying damage to cotton plants caused by two-spotted spider mites using an active multispectral optical sensor.
 (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
Authors: Below are statements we would like you to complete that provide additional information about the significance of your protocol. You may revise the given prompts as necessary to improve the sentence flow.

Please complete the following two statements and indicate the name of the author who will give the statement. If only one author is giving interview statements, the same author may speak both statements. Please restrict the length of each statement to no more than 30 words.
1.1. Dr. Martin: This method can help answer key questions in agricultural entomology, such as which insecticides are best able to control spider mites in cotton. 
1.2. Dr. Martin: The main advantage of this technique is that it provides researchers an objective metric for evaluating spider mite damage on cotton while saving time and valuable human resources.  
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
Authors: The following statements may be spoken by additional authors if desired. These statements must be completed by different authors than those who gave the required statements, and no more than one statement can be spoken by each additional author. Please restrict the length of each statement to no more than 30 words. You may revise the given prompts as necessary to better fit your protocol, but please remember that the total introduction length cannot exceed 150 words. 
1.3. Author Name: The implications of this technique extend toward diagnosis of ​​​​​________.
1.4. Author Name: Though this method can provide insight into ________.
1.5. Author Name: Generally, individuals new to this method will struggle because ________.
1.6. Dr. Latheef: We first had the idea for this method when we were evaluating different insecticides on cotton for efficacy against two-spotted spider mites.
1.7. Author Name: Visual demonstration of this method is important to ________.
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
Authors: If any individuals will be doing demonstrations on camera but are not assigned a speaking part in the introduction section, please use statement 1.8 to introduce these individuals (for example, the PI introduces a student not speaking on camera). Please use this statement ONLY if the demonstrator has not given an interview statement and limit the statement to no more than 30 words.
1.8. ** Dr. Martin: Demonstrating the procedure will be Dr. Latheef, an entomologist from my laboratory. 

1.8.1. Interview style: Author saying the above 

1.8.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

*Note to the Authors: Goal and interview statements will be edited to conform to the specified number and length restrictions. I am happy to help if you have any questions.
Protocol (read by voice talent at JoVE):

Authors:  In order to ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps – each step being defined as 3 lines of 12 pt text in our formatting style below.  This amounts to 3 pages of protocol text.  The scope of the scripted protocol text should include only those aspects of the procedure that require visualization in order to be well understood.     

2. Establishing TSSM Colonies on Pinto Beans 
2.1. To begin the protocol, remove infested leaves from cotton plants naturally infested with mites. 
2.2. Place spider mite infested cotton leaves on pinto beans as often as necessary until all plants in the trays are infested with numerous TSSMs.  
Authors: Is there a special technique in leaf collection that is not clearly demonstrated by the photographs? If not, I suggest removing this section from the video.  No special technique. Agreed.
3. Transfer TSSM to Cotton Plants

3.1. Grow non-genetically modified, or Non-Bt cotton plants to 4-5 true leaf stage in plastic trays in a greenhouse [TXT]. 

3.1.1. TEXT: Plastic trays: 56 x 28 x 5 cm
Authors: How long does it take to grow plants to 4-5 true leaf stage? 3 wks.
3.2. Next, transfer spider mite colonies from the pinto beans onto the young 4-5 true leaf stage cotton plants. Transfer 3 masses of spider mites for lightly infested plants [TXT]. 
Authors: Is this an actual action or a subtitle? Actual action.
3.2.1. TEXT: See accompanying text protocol for detailed guidance and supporting images 
3.3. Place a pan under the pinto bean leaf tip containing two-spotted spider mite, or TSSM masses. Cut the pinto bean leaf tips with scissors, allowing TSSM masses to fall into the pan. 
3.4. Turn the pan upside down over the cotton plants and tap the TSSM masses onto the plants [TXT]. Then randomly spread the 3 masses of the TSSMs onto the cotton plants [TXT]. 
3.4.1. TEXT: Each tray contains ~ 100 cotton plants
3.4.2. TEXT: Light treatment
3.5. Transfer 20 masses for medially infested plants. Place a pan under the pinto bean leaf tip containing TSSM masses.
Authors: Is this an actual action, or a subtitle? As an imperative statement, will it be better to say “To transfer 20 masses for medially infested plants…”
Actual action. Agreed.

3.6. Cut the pinto bean leaf tips with scissors and allow them to fall into the pan. To collect 20 TSSM masses in a pan, turn the pan upside down over the cotton plants and tap out TSSM masses onto 100 cotton plants raised in the greenhouse.

3.7. Transfer 40 masses for heavily infested plant [TXT]. Then collect 40 masses in a pan. 

3.7.1. MED: Talent places a pan under pinto bean leaf tip containing TSSM masses and cuts the pinto bean leaf tips with scissors and continues steps as in 3.7.3.TEXT: Heavy treatment
4. Scanning TSSM Infested Cotton Plants 

4.1. Horizontally mount the optical sensor onto the greenhouse frame approximately 7 feet above the floor. Set the distance between the scanner and the plant canopy at 36 inches. Use a carpenter’s level to ensure that the sensor is horizontally level.  

4.2. Next, place uninfested trays of cotton plants on a wheeled push cart. Activate the sensor switch and slowly push the cart under the sensor until the tray completely passes the sensor head. 
4.3. Once the tray has completely passed the sensor, turn off switch….and retract the cart. Then, repeat the scan for a total of 3 replications for all trays of cotton [TXT].

4.3.1. TEXT: Repeat scanning on Day 1, 5, 6, 7, 9, 10, 12, 13, and 14 after treatment (DAT). 
4.4. Transmit the Normalized Difference Vegetation Index, or NDVI values from the scanning and store them onto a pocket PC. Then download them to a computer in text format [TXT]. 

4.4.1. TEXT: NDVI = (NIR – RED)/(NIR + RED) 
OPTIONAL: Author Protocol Interviews: In this section, please submit a brief statement stressing the required technique for the single most critical step of the procedure.  This will be an interview style shot, interjected into the appropriate point of the protocol section of the video. If there is no single critical step, then there is no need to fill this out.  If there are two critical steps, please fill out two statements, but this is the maximum.  Each statement, should be 40 words or less.  Please specify who will speak these parts and which step(s) in the protocol the statement pertains to.  Use the step numbers given above.
Dr. Martin, Step       1      :     When scanning the test plants, it is critical that the scanner be placed at a fixed distance from the crop canopy and that the background is uniform.
Author name, Step            :     (write your 2nd optional statement here)    

5. Results: Optical Sensor Effectively, Quantitatively Determines Damage  
5.1. This graph uses Normalized Difference Vegetation Index, or NDVI values to demonstrate the differences in plant vigor between non-infested control plants, which increased vegetative growth in contrast to the TSSM-infested plants, which degraded in health over time [1-LM]. 

5.1.1. Figure 9: Fade the graph in, and box the text in the y-axis “Mean Reduction in NDVI (%)” when “Normalized Different Vegetation Index” is said. When “non-infested control plants” is said highlight the text in yellow “control” in the legend and, if possible, trace the line in the graph that correlates with it (the one with circles). When TSSM-infested plants is said, trace the remaining three lines (light, medium, heavy) and highlight the text in red in the legend for each one. 
5.2. Mean separation of the treatments revealed no definable difference in percent reduction in NDVI between treatment categories and the control until day five when infestation classes significantly deviated from the control and further deviated over time.  
5.2.1. Table 1: Fade in only the first two columns of the table and highlight the control row in yellow and the rows below (light, medium, heavy) in a different color. When “day five” is said, reveal the rest of the table with the same highlighting for the rows. 
RESULTS INSTRUCTIONS FOR AUTHORS:

Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Our editors will ensure that the results are written in our format.   

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments.  

Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described.  The results section is limited to 200 words total. If your results section contains more than 3-4 , please choose the most important figures to illustrate your results. Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image. Each image or movie file supplied for the video results section should be referenced by its specific file name.
Below is an example of results text:

EXAMPLE REPRESENTATIVE RESULTS

5.  Evaluation of Morpholino Injection and Knockdown

5.1   Representative results of both morpholino injection and mRNA injection are shown here. The    

        uninjected control at 48 hours post fertilization looks normal, as expected 

        -LAB MEDIA: 0123_PIname_Figure1.tif  (Replace 0123 with your jove video #)

5.2   However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms

                     containing the first of two EGF-like repeats, exhibit brain edema.


        -LAB MEDIA: 0123_PIname_Figure2.tif


5.3   Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 

        the heads of the uninjected controls look normal 

        -LAB MEDIA: 0123_PIname_Figure3.tif

5.4   Conversely, some of the embryos injected with the mRNA exhibit cyclopia     

                     -LAB MEDIA: 0123_PIname_Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete:
http://www.jove.com/video/1597/results-example-mably?status=a3603k
6. Conclusion (said by authors on camera)
Authors: Below are statements we would like you to complete that summarize and conclude the video. Please choose the statement(s) you wish to conclude the video and indicate the name of the author who will give the statement. Please restrict the length of each statement to no more than 40 words. You may revise the given prompts as necessary to better fit your protocol. ONE STATEMENT PER AUTHOR. 
6.1. Author Name: Once mastered, this technique can be done in ____________ (hours/min) if it is performed properly.

6.2. Dr. Martin: While attempting this procedure, it’s important to remember to maintain a consistent height of the optical sensor above the target canopy and to ensure that the background is uniform.
6.3. Author Name: Following this procedure, other methods like _____________ can be performed in order to answer additional questions like _____________.

6.4. Dr. Latheef: After its development, this technique paved the way for researchers in the field of agricultural entomology to objectively quantify the efficacy of insecticidal treatments for control of spider mites on cotton.

6.5. Author Name: After watching this video, you should have a good understanding of how to _____________ (restate overall goal of the procedure mention specific steps).

6.6. Author Name: Don't forget that working with _____________ (reagent, pathogen, instrumentation) can be extremely hazardous and precautions such as ____________ should always be taken while performing this procedure.   

*Note to the Authors: Interview statements will be edited to conform to the length restrictions. I am happy to help if you have any questions.
Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Insert your media filenames here.
1.1 - Figure 1. Planting pinto beans in plastic trays.JPG
1.4 - Figure 2. Pinto beans trifoliate stage.jpg
3.1 - Figure 3. Cotton plants with 4-5 true leaves.jpg
3.2 - Figure 4. TSSM masses hanging on trifoliate bean leaf.JPG
3.3 - Figure 5. Cutting pinto bean leaf tips with scissors.JPG
3.3 - Figure 6. TSSM masses inside the pan.jpg
3.4 - Figure 7. Turning pan upside down over cotton plants.JPG
4.2 - Figure 8. Wheeled push cart with TSSM infested cotton plants.JPG
5.1 - Figure 9. Percent Reduction in NDVI relative to Days After Treatment.png
General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.
Dr. Martin

 The use of a multispectral active optical sensor to evaluate insecticidal efficacy tests for control of spider mites is more efficient than subjective visual damage ratings to score treatment differences. This technique saves time and helps optimize resource allocations.     
( 2013, Journal of Visualized Experiments


