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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___N ______  

Can you record movies/images using your own microscope camera? (Y/N)_________  

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: _____________________________________________

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___ Y _____ 

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.) __2.1., 2.2., 2.6., 3.6., 3.8._________________________________________
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.) ___2.6., 3.6.________________________
E.  Will the filming need to take place in multiple locations? (Y/N) (Y/N) ___Y___ If yes, how far apart are the locations? ___Sample collection will be made in our field trials and then handled in our experimental farm 500 m far from the field. The department (where our laboratory is placed) is 1500 m far from the experimental farm___________
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.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Stefano Macolino: This method can help answer key questions in the growth and morphology of stolons and rhizomes of different crops, such as turfgrasses, meadows, and pastures [1-MED]. 
1.1.1. Stefano speaks towards the camera (looking just off-camera), interview style.
1.2. Cristina Pornaro: The main advantage of this technique is that stolon and rhizome length can be measured in samples with a large amount of biomass for which weight is the only parameter currently used [1-MED].   
1.2.1. Cristina speaks towards the camera (looking just off-camera), interview style.
Protocol: (read by voice talent at JoVE)
2. Collection and Cleaning of Biomass Samples
2.1. Collect samples using a soil core sampler [1-MED-TXT].  Include the aboveground biomass and a soil layer with an appropriate depth, depending on species, to ensure collection of both stolons and rhizomes [2-CU-TXT]. 
2.1.1. Talent prepares to collect the sample with a soil core sampler.  Continue/match action in next shot.  TEXT Overlay: ≥ 8 cm diameter
2.1.2. Sample as talent collects it, including the aboveground biomass and a soil layer with an appropriate depth.  TEXT Overlay: See text for checking soil conditions
2.2. Alternatively, define the surface area to collect with a frame… [1-MED-TXT], and collect the samples with a spade [2-CU].  Label each sample with laboratory tape [3-MED-over the shoulder]. 
2.2.1. Talent defines the surface area to collect with a frame.  TEXT Overlay ≥ 10 x 10 cm
2.2.2. Spade as talent collects the sample.
2.2.3. Talent labels each sample with laboratory tape.
2.3. To clean the biomass samples, place the sample in a large sieve with 0.5 to 1.5 millimeter openings depending on stolon or rhizome size [1-MED-TXT].  The openings should be small enough to retain all stolons and rhizomes, but large enough to allow soil particles to be removed [2-CU].
2.3.1. Talent motions to place the biomass sample into a large sieve with 0.5 to 1.5 mm openings.  Continue action in next shot. TEXT Overlay: Use 2 sieves with different openings for sandy soils
2.3.2. Sieve as talent places the biomass sample there. 
2.4. Clean the samples with a stream of water with enough power to remove soil particles without damaging the plants [1-MED-over the shoulder].
2.4.1. Talent cleans the samples with a stream of water.
2.5. Retrieve the cleaned samples and place them in a tray with paper towels, taking care to label the trays appropriately [1-CU].
2.5.1. Tray with paper towels as talent places the cleaned samples there.
2.6. Further clean the samples by removing roots and leaves with scissors [1-ECU].  During this process, separate the stolons and rhizomes, if needed, and record additional information such as the numbers of plants, tillers, and stolons per plant [2-MED-over the shoulder].
2.6.1. Plants as talent cleans the samples by removing roots and leaves with scissors.
2.6.2. Talent separates the stolons and rhizomes… 
2.6.3. Split shot: Talent records additional information in a lab notebook.
2.7. Place the stolons and rhizomes in paper labeled bags [1-CU].
2.7.1. Stolons and rhizomes as talent places them in paper labeled bags.
3. Scanning/Image Analysis of Samples and Measurement of Dry Weight
3.1. Place the sample on a transparent plastic tray of the WinRHIZO (pronounced as “win-rih-zoh”) standard scanning equipment [1-MED-over the shoulder].  Manually place the stolons and rhizomes using laboratory forceps to minimize overlapping.  Large samples may need to be split into subsamples [2-CU-TXT].
3.1.1. Talent places the sample on a transparent plastic tray of the WinRHIZO standard scanning equipment.
3.1.2. Stolons and rhizomes as talent manually places them using laboratory forceps to minimize overlapping.  TEXT: Do not add water to the tray
3.2. Place the tray on the scanner surface [1-CU].  Then, turn on the scanner and start running the program [2-MED-over the shoulder].
3.2.1. Tray as talent places on the scanner surface.
3.2.2. Talent turns on the scanner and starts running the program.
3.3. For further control in the saved image, check the image dpi in the Image menu by selecting the command Image acquisition parameter [1-SCREEN].
3.3.1. 58042_Pornaro_SCREEN_3.3.1: Screen capture movie as talent checks image dpi in the Image menu, command Image acquisition parameter.  
3.4. For good classification of pixels belonging to the scanned organs, check the threshold in Analysis by selecting the command Root & Background Distinction.  Check that the whole tray surface will be scanned in the Image menu by selecting the command Image acquisition parameter [1-SCREEN].
3.4.1. 58042_Pornaro_SCREEN_3.4.1: Screen capture movie as talent checks threshold in Analysis, command Root & Background Distinction.  Then talent checks that the whole tray surface will be scanned in the Image menu, command Image acquisition parameter.
3.5. Now check the diameter class displayed for organs distribution per diameter, in the graphic area above the scanned image.  Select 20 equal-width classes with 0.1 millimeter intervals by clicking on the horizontal axis of the graph [1-SCREEN]. 
3.5.1. 58042_Pornaro_SCREEN_3.5.1: Screen capture movie as talent checks the diameter class displayed for organs distribution per diameter, in the graphic area above the scanned image.  Talent selects 20 equal-width classes with 0.1 millimeter intervals by clicking on the horizontal axis of the graph.
3.6. Cristina Pornaro: This function allows exclusion of data belonging to roots or small organs, when the stolons or rhizomes were not perfectly cleaned.  The literature reports that most roots of turf species have diameters lower than 0.2 millimeters [1-MED].
3.6.1. Cristina speaks towards the camera (looking just off-camera), interview style.  
3.6.2. Added shot: Talent on the computer
3.7. Run the first sample scanning and check that the edit allows for a good analysis.  Follow the software instructions for saving the image and processed analysis.  Finally, label the image and analysis with the sample label [1-SCREEN].  
3.7.1. 58042_Pornaro_SCREEN_3.7.1: Screen capture movie as talent runs the first sample scanning and check that the edit allows for a good analysis.  Talent follows the software instructions for saving the image and processed analysis.  Talent labels the image and analysis with the sample label.  Video editors, if the run itself takes a long time, please crop it out to include the software manipulations correlating with the narration.
3.8. Proceed with the scanning of all samples [1-MED-over the shoulder].
3.8.1. Talent proceeds with the scanning of all samples.
3.9. To perform measurement of dry weight, place the scanned samples in a tared aluminum tray on a precise electronic balance and record their tare [1-CU].  Repeat this step for all scanned samples [2-MED].  Insert all the samples into an oven set to 105 degrees Celsius and dry them for 24 hours [3-MED-over the shoulder].
3.9.1. Tared aluminum tray on a precise electronic balance as talent places the scanned samples there.
3.9.2. Talent places other samples onto a tray on a tared balance in the same way and records their tare.
3.9.3. Talent inserts the samples into the oven set to 105 degrees Celsius.
3.10. The next day, remove the samples and wait until the tissue weight has stabilized [1-MED].  Then, weigh all the samples with their tare [2-MED-over the shoulder].  Subtract the tare from the recorded weight to obtain the net weight of each sample [3-CU-TXT].
3.10.1. Talent removes the samples from the oven and leaves them on the bench.  
3.10.2. Balance as talent weighs the samples with their tare.  
3.10.3. Lab notebook as talent subtracts the tare from the recorded weight to obtain the net weight of each sample.  TEXT Overlay: See text for further calculations
3.10.4. Added shot: 58042_Pornaro_SCREEN_3.10.4: Screen capture movie as talent inserts data in an excel file.  
4. Results: Comparing Four Bermudagrass Cultivars in a Mature Turf 
4.1. Example results from a field trial comparing the stolon and rhizome length density of four turf-type bermudagrass cultivars are shown [1-LM]. 
4.1.1. 58042_Pornaro_Figure5a.esp
4.2. There is a significant difference in the stolon length density between the vegetative cultivars ‘Patriot’ and ‘Tifway’… [1-LM], and the seeded cultivars ‘La Paloma’, and ‘Yukon’ in samples collected in July 2014 [2-LM]. 
4.2.1. 58042_Pornaro_Figure5a.esp – Video editors, please highlight the bars labeled “Patriot” and “Tifway.”
4.2.2. 58042_Pornaro_Figure5a.esp – Video editors, please highlight the bars labeled “La Paloma” and “Yukon.”
4.3. For the rhizomes, ‘Patriot’ displays the highest length density… [1-LM], followed by ‘Tifway’… [2-LM] and the seeded cultivars [3-LM]. 
4.3.1. 58042_Pornaro_Figure5b.esp – Video editors, please highlight the bar labeled “Patriot.”
4.3.2. 58042_Pornaro_Figure5b.esp – Video editors, please highlight the bar labeled “Tifway.”
4.3.3. 58042_Pornaro_Figure5b.esp – Video editors, please highlight the bar labeled “La Paloma” and “Yukon.”
4.4. The development of stolon length density of cultivar Patriot throughout the study period shows an increase from March 2014 to July 2014… [1-LM], and it did not vary from July 2014 to July 2015 [2-LM]. 
4.4.1. 58042_Pornaro_Figure6a.esp – Video editors, please highlight the section of the line from Mar 2014 to Jul 2014 (left-most Mar and Jul).  
4.4.2. 58042_Pornaro_Figure6a.esp – Video editors, please highlight the section of the line from Jul 2014 to Jul 2015 (right half of the plotted line).  
4.5. Few rhizomes were found in samples collected in October 2013 and March 2014 [1-LM].  Rhizome length density increases in July 2014, reaching the highest values… [2-LM], but it decreases again in October 2014 [3-LM]. 
4.5.1. 58042_Pornaro_Figure6b.esp – Video editors, please highlight the section of the line from Oct 2013 to Mar 2014 (left-most part of the plotted line).  
4.5.2. 58042_Pornaro_Figure6b.esp – Video editors, please highlight the section of the line from Mar 2014 to Jul 2014 (part of the plotted line going up to the peak).  
4.5.3. 58042_Pornaro_Figure6b.esp – Video editors, please highlight the section of the line from Jul 2014 to Oct 2014 (part of the plotted line going back down from the peak).  
5. Conclusion (said by authors on camera)
5.1. Cristina Pornaro: While attempting this procedure [1-MED], it’s important to remember to select representative samples… [2-CU], to meticulously clean stolons and rhizomes before analysis… [3-ECU] and to select the width of diameter classes using software options to include only stolon and rhizome in the analysis [4-SCREEN].
5.1.1. Cristina speaks towards the camera (looking just-off camera), interview style.  Video editors, please use this as the narration as the following shots are shown.
5.1.2. Shot 2.1.2 can be shown here.

5.1.3. Shot 2.6.1 can be shown here.

5.1.4. Shot 3.5.1 can be shown here.

5.2. Stefano Macolino: After its development, this technique paved the way for researchers in the field of turfgrass, pasture, forage, and crop ecology to explore plant morphology in mature stands [1-MED].
5.2.1. Stefano speaks towards the camera (looking just-off camera), interview style.
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.  

LAB MEDIA (LM):

58042_Pornaro_Figure5a.esp 
58042_Pornaro_Figure5b.esp 

58042_Pornaro_Figure6a.esp 

58042_Pornaro_Figure6b.esp 
SCREEN Capture Movies:
58042_Pornaro_SCREEN_3.3.1: Screen capture movie as talent checks image dpi in the Image menu, command Image acquisition parameter.  
58042_Pornaro_SCREEN_3.4.1: Screen capture movie as talent checks threshold in Analysis, command Root & Background Distinction.  Then talent checks that the whole tray surface will be scanned in the Image menu, command Image acquisition parameter.
58042_Pornaro_SCREEN_3.5.1: Screen capture movie as talent checks the diameter class displayed for organs distribution per diameter, in the graphic area above the scanned image.  Talent selects 20 equal-width classes with 0.1 millimeter intervals by clicking on the horizontal axis of the graph.
58042_Pornaro_SCREEN_3.7.1: Screen capture movie as talent runs the first sample scanning and check that the edit allows for a good analysis.  Talent follows the software instructions for saving the image and processed analysis.  Talent labels the image and analysis with the sample label.  
58042_Pornaro_SCREEN_3.10.4: Screen capture movie as talent inserts data in an excel file.  

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.
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