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Questionnaire:
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)____N/A_____  

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: _____ N/A 
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? Steps 5.1 to 5.6
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? None of these steps is difficult, but perhaps the most important are 2.4 and 2.5.
E.  Will the filming need to take place in multiple locations? (Y/N) Yes; 45 miles, or about an hour driving.
1. Introduction 
A. Experimental Goal: (read by voice talent at JoVE)
The overall goal of these procedures is to objectively quantify honey bee colony status by using adult bee masses and brood and food resource areas to thus measure colony health in response to agrochemical exposure. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Meikle: This method can help answer key questions in bee science, such as colony-level effects of exposure of sublethal doses of agrochemicals to honey bees. 
1.2. Meikle: The main advantages of this technique is that adult bee masses, brood areas and food resources are rigorously measured rather than visually estimated and that a record is kept to double-check observations.
1.3. Milagra: Generally, individuals new to this method will struggle because working quickly, to limit bee disturbance, and shaking bees off within the hive box both require some organization and learning.

1.4. Eli: Visual demonstration of this method is critical because the weighing of the hive parts, and the weighing and photography of the frames, are crucial yet difficult to describe, and their execution in a rapid manner is very important for reducing bee disturbance.  
Protocol: (read by voice talent at JoVE)
2. Full Evaluation 
2.1. Always conduct hive evaluations when ambient conditions are suitable for working with bees.  [1.WID]
2.1.1. Establishing shot, talents moving equipment into position around one hive to conduct a full evaluation 
2.2. To begin, place a temporary empty hive box on a flat surface next to the hive, such as on a unused hive cover, [1.WID] so that the queen can be collected if she falls out. [2.CU] Then, weigh the hive lid and, if present, the inner cover. [3.MED]
2.2.1.  Setting up an empty hive box

2.2.2. detail of the surface onto which the empty box was placed

2.2.3. Weighing the hive lid and inner cover, focus on scale
2.3. Next, use a spatula to remove and weigh any protein supplements [1.CU] or pest treatments that are resting on the frames. Keep those materials and replace them on top of the frames at the end of the evaluation. [2.MED] [3.MED]
2.3.1. Removing protein supplements with spatula from frame

2.3.2. Removing pest treatment from frame

2.3.3. Setting aside the protein supplements and pest treatments

2.4. Now, note the order and orientation of all the frames [1.MED] by marking them with indelible ink. [2.CU]
2.4.1. Making marks on frames with pen
2.4.2. Detail of the type of marks made with pen
2.5. Then, into a temporary box, transfer the frames rapidly and gently, in groups of two or three [1.WID] to retain portions of the bee cluster.  Once all the frames [2.MED] have been moved, shake any remaining bees onto the frames in the temporary box. [3.MED]
2.5.1. Moving the frames into the temporary box
2.5.2. Detail of arranging the frames into the temp box
2.5.3. Focus on bees on the frames in the temporary box as they are being shaken down from other parts
2.6. Next, weigh each part of the hive, including the bottom board, [1.MED] hive box and entrance reducer, individually. [2.WID]
2.6.1. Weighing the bottom board of the hive
2.6.2. Weighing another part of the hive, noting weight in logbook
2.7. After weighing all of the parts, reassemble the hive [1.MED] and transfer the frames back into the brood box in their original order [2.WID] and orientation with minimal disruption of the bees. [3.MED]
2.7.1. Early step of reassembly of the hive

2.7.2. Detail of mid-stage step of hive reassembly

2.7.3. Final steps of hive re-assably, show the care used to keep bees calm
2.8. Next document each frame individually.  First, inspect the frame for the queen. [1.MED-TXT] If she is found, gently return her to the brood box. [2.ECU/CU]  
2.8.1. Removing a frame from the box, checking for the queen, TEXT: A partial evaluation begins with this step.
2.8.2. Scanning the frame for the queen, show several bees, ideally the queen is located in the group and lifted off the frame Note: collect this shot when queen is found during inspections.
2.9. Then, gently but firmly, shake the worker bees off the frame and into the box. [1.MED] If possible, make them fall between the frames. [2.CU]
2.9.1. Shaking bees off frame
2.9.2. Detail of bees dropping into gap between frames in box
2.10. Photograph each side of the frame with the help of an assistant. [2.WID] Then, weigh the frame without the bees using a frame holder jig attached to a scale.  [1.MED] Collect images that distinguish [3.LM] capped brood cells from honey cells. [4.LM]
2.10.1. Attaching frame to jig and recording mass of frame into log book. Note: 2.10.1 and 2.10.2. are in reverse order as indicated above.
2.10.2. One talent holds frame and other focuses on it with camera, then flipping frame over and repeating 

2.10.3. To be provided by authors: Example of frame photo

2.10.4. To be provided by authors: 2nd example of frame photo
2.11. Proceed by removing the next frame from the hive box. [1.WID] Again, look for the queen and shake off the other bees. If the queen is found now, [2.MED] place her in a part of the hive that has already been evaluated. [3.CU]
2.11.1. Removing frame from hive 

2.11.2. Inspecting frame for the queen

2.11.3. Placing a queen into a hive Note: collect this shot when queen is found during inspections.
2.12. Then, return the documented frame to the box [1.WID] and and weigh and photograph the newly removed frame.  Process all the frames in this manner. [2.WID]
2.12.1. Returning a frame to the box where two frames are not in place 
2.12.2. Like 2.10.1 and 2.10.2, combined into one wider angle shot
2.13. If the hive has more than one box, evaluate the lowest box first. [1.WID] Then, when restacking the boxes, be sure to maintain their sequence. [2.MED]
2.13.1. Stack of two hive boxes, talents remove the top box and set it aside
2.13.2. Talents start evaluation of the bottom box
3. Installation of Hive Scales and Temperature Sensors 
3.1. Always install hive scales on a firm, level surface. [1.WID] Use outdoor electronic bench scales with a capacity of 100 kg, [2.MED] and are compatible with a 24-VDC indicator and a 12-bit data-logger. [3.MED]
3.1.1. Establish talent setting up or just providing access to an electronic scale that hives sit on

3.1.2. Pan over the scale

3.1.3. Detail of the outputs on scale, pan along output to the data logger
3.2. Next, cover the scale pan with a material that will prevent excessive light reflection [1.MED-TXT] and heating of the hive entrance. [2.CU]
3.2.1. Placing cover of scale pan, TEXT: e.g. plastic, cloth or cardboard
3.2.2. Detail of hive entrance shielded by the cover on scale pan
3.3. Then, calibrate the scale using weights that are at least half of the scale’s maximum capacity. [1.WID] Repeat this calibration periodically and always perform one when a scale is moved. [2.MED] 
3.3.1. Placing weights onto the scale, at least 50 kg
3.3.2. Adjusting the scale so it reads the appropriate mass, then removing the weights
3.4. For temperature sensors, use thermocouples connected to a battery-powered data-logger [1.CU] or small, battery-powered devices with integrated sensors and data-loggers. [2.CU-TXT]
3.4.1. Talent holds thermocouples connected to a battery-powered data-logger in hand and turns over for inspection 
3.4.2. Talent holds small, battery-powered devices with integrated sensors in hand and turns over for inspection, TEXT: These require removal from the hive to access the data.
3.5. Protect the sensors in containers to shield them [1.CU] from the wax and propolis. [3.5.2.] Tissue embedding cassettes work well for this application. [2.CU] 
3.5.1. Placing a thermocouple device into embedding cassette
3.5.2. Editor: The authors wrote: 3.5.1 The thermocouples are actually cables and do not go into these 'tissue cassettes'. Therefore this step is not necessary (does not exist, anyway). Not really sure if 3.5.2. exists here, maybe the whole 3.5. is not filmed Placing a small, battery-powered device into embedding cassette
3.6. Attach a sensor just beneath the top bar at the center of the box. [1.MED] Use a short piece of wire to connect the protected sensor [2.CU] to the top of the frame. Staples will work. [3.CU]
3.6.1. Getting access to the hive box to attach sensor
3.6.2. Securig the sensor/cassette assembly onto a wire
3.6.3. Securing the wire to the frame using staples 
4. Collecting Samples from Hives
4.1. A typical sampling regime consists of collecting three grams of wax, [1.WID] honey and bee-bread from at least three spots in a hive and then [2.MED-TXT] combining those collections into one sample. [3.CU]
4.1.1. Establish talent preparing to take samples form ha hive

4.1.2. Taking a sample from hive, any type of sample, TEXT: ≥ 3 locations / sample
4.1.3. Combining sample just taken with an already collected sample
4.2. To sample wax, open a 50-ml centrifuge tube, [1.MED] select a section of empty comb and scrape the open mouth of the tube along the comb [2.CU] until the desired amount of wax has been collected. [3.ECU]
4.2.1. Opening a tube and positioning it near the honey comb
4.2.2. Scraping wax into the tube
4.2.3. Detail of wax collecing in the tube
4.3. Be sure to avoid touching the wax in the tube when capping and labeling the tube. [1.CU] 
4.3.1. talent applies cap on tube and labels tube
4.4. To sample honey or nectar, open a centrifuge tube and [1.MED] press the mouth of the tube against the section of comb containing the honey or nectar. [2.CU] Allow the material to flow into the tube, instead of using a scraping technique, to reduce the amount of wax in the sample. [3.ECU]
4.4.1. Opening centrifuge tube and placing next to comb

4.4.2. Pressing mouth of tube into comb

4.4.3. Honey slowly flowing into the tube
4.5. To sample bee bread, use a clean spatula [1.CU] to remove the contents of several cells containing bee bread [2.ECU] and transfer the material into a single centrifuge tube.  [3.CU]
4.5.1. Positioning the spatula near cells
4.5.2. Scraping out bee bread from cells
4.5.3. Dusting bee bread from spatula into tube
4.6. To apply a treatment in syrup, [1.MED] pour the syrup into the feeder as rapidly as possible and take care not to spill any of it outside the hive where bees from other colonies might find it. [2.CU] [3.MED]
4.6.1. Preparing to pour out a treatment into the feeder, e.g un-capping treatment tube, steadying feeder
4.6.2. Carefully pouring a treatment into the feeder
4.6.3. Returning the feeder to the hive
5. Analysis of Hive Frame Photographs
5.1. In ImageJ, [1.MED] use the ‘Polygon’ tool to define the area of the frame covered with comb. [2.SCREEN] 
5.1.1. Establishing shot of talent at computer
5.1.2. To be provided by authors – please make a screen capture of performing the actions described in the step above
5.2. Then, click on ‘Analyze’ and select ‘Measure’.  A new dialog box will pop up that reports the number of pixels within the defined area. Use the known area of the frame to convert pixels to square centimeters. [1.SCREEN-TXT] 
5.2.1. To be provided by authors – please make a screen capture of performing the actions described in the step above, TEXT: e.g. Langstroth deep frame =  880 cm2​
5.3. Next, click on ‘Results’ in the Results dialog box, and select ‘Set Measurements’. Toggle the area option and uncheck all the other options. [1.SCREEN]

5.3.1. To be provided by authors – please make a screen capture of performing the actions described in the step above
5.4. To define the area of the capped broods, use the ‘Freehand’ tool to surround those cells. Then, click on ‘Analyze’ and select ‘Measure’. [1.SCREEN]
5.4.1. To be provided by authors – please make a screen capture of performing the actions described in the step above
5.5. If the brood pattern is not solid, due to factors such as disease, use the ‘Multi-point’ selection tool to count the cells instead.  Each cell is about one-quarter of a square centimeter. [1.SCREEN-TXT]
5.5.1. To be provided by authors – please make a screen capture of performing the actions described in the step above on a suitable example of scattered brood cells, TEXT: 4.01 cells / cm​2 
5.6. From these measurements, [1.MED] calculate the area and percentage of the frame occupied by the brood cells. [2.CU]
5.6.1. Talent at computer making notes in log book

5.6.2. Detail of log book, showing the recording of “%frame occupied by brood cells” in raw data and calculated value

6. Results: Colony Metrics in Response to Imidacloprid Treatments 
6.1. Honey bee colony growth and phenology, revealed significantly lower brood production among colonies exposed to imidacloprid at 100 parts per billion. [1.LM] Adult bee masses were not significantly affected by exposure to both sublethal concentrations of 5 and 100 parts per billion, [2.LM] but brood production under the 100 parts per billion treatment was significantly lower. [3.LM]
6.1.1. Figure 1 – both graphs, add the word “TREATMENT” at end of arrow(s) that point to the grey bars in the graphs
6.1.2. Figure 1 – zoom in on top graph
6.1.3. Figure 1 – fade to the bottom graph, add the key from the top graph to this graph, add arrowheads to all the blue bars to the left of the grey bar
6.2. Hive weight data consisted of 25-hour running averages and the hourly variance from those averages. [1.LM] The daily amplitudes in weight change are related to foraging activity and thus give information about the colony’s behavior. [2.LM]
6.2.1. Figure 2 top graph - apply labels from lower graph Y-axis to top graph, draw the data on from left to right and label the grey bar as “TREATMENT”, remove ‘A’
6.2.2. Figure 2 bottom graph – add the key from the top graph, draw the data on from left to right and label the grey bar as “TREATMENT”, also remove the ‘B’
6.3. Hive temperature is reported as sine curves fit to the continuous temperature data.  [1.LM] The amplitudes of the curves were significantly higher in the 100 parts per billion treatment group than for 5 parts per billion, but neither was significantly different from the control. [2.LM]
6.3.1. Figure 5 top graph - apply labels from lower graph Y-axis to top graph, draw the data on from left to right and label the grey bar as “TREATMENT”, remove ‘A’
6.3.2. Figure 5 bottom graph – add legend from top graph to bottom graph, remove ‘B’
7. Conclusion (said by authors on camera)
7.1. Meikle: After watching this video, you should have a good understanding of how to conduct an objective assessment of the population size and resources of a honey bee hive.

7.2. Eli: Once mastered, complete hive evaluations can be done in 15 minutes or less if they are performed properly.

7.3. Milagra: While attempting this procedure, it is important to work both swiftly and deftly.  Do not bump or drop the hive parts containing bees.

7.4. Meikle: After its development, this technique paved the way for researchers in apiculture to explore the impact of nutrition, agrochemical exposure and pest treatments on colony-level growth and activity.
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.  

Please provide Fig 1, Fig 2 and Fig 5 in a layered formats (see above box).  Use the link at the top of the document.
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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