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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)___N_____ 

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.) _2.2, 2.4, 3.1.1, 3.5.2, 3.9__________________________________________
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.) __2.2.__3.9._______________________
E.  Will the filming need to take place in multiple locations? (Y/N) ___Y____ If yes, how far apart are the locations? __________The distance between my lab and field plot is about 0.2 mile or less___
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. Jianwei Li: This method can help improve the experimental rigor in a soil sampling procedure, such as the sample size required for soil sampling and the associated accuracy [1-MED]. 
1.1.1. Jianwei speaks towards the camera (looking slightly off-camera), interview style.
1.2. Jianwei Li: The main advantage of this technique is that it provides a quantitative way to sample soils and a tool to balance research needs and resource availability [1-MED].
1.2.1. Jianwei speaks towards the camera (looking slightly off-camera), interview style.
B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Maggie Syversen (undergraduate student): The implications of this technique extend toward research plots of various shapes, areas, and locations because the statistical power analysis method remains the same [1-MED].
1.3.1. Maggie speaks towards the camera (looking slightly off-camera), interview style.
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.4. ** Jianwei Li: Demonstrating the procedure will be Siyang Jian, a graduate student from my laboratory [1-MED]/[2-MED].  

1.4.1. Jianwei speaks towards the camera (looking slightly off-camera), interview style.  Video editors, please use 1.4.1 as the audio and 1.4.2 as the visual for 1.4.
1.4.2. Siyang Jian looks up from workbench or desk and acknowledges the camera.

Video editors, the affiliations for Maggie Syversen and Siyang Jian are as follows:

Department of Agricultural and Environmental Sciences

Tennessee State University

Nashville TN 37209

Protocol: (read by voice talent at JoVE)
2. Clustered Sampling Design in a Plot
2.1. Identify sampling zones within a research plot.  Determine the number of square grids with equal length [1-WIDE].
2.1.1. Talent identifies sampling zones within a research plot.  Continue action in next shot.
2.2. Based on the size and shape of the research plot, the target number of square grids is expected to be between six and ten so that the total number of soil samples is controlled below 30 within a plot [1-MED].
2.2.1. Research plot as talent measures out the square grids with equal length.
2.3. Mark the center of each square grid, or centroid, and create a circular sampling area with a diameter equal to the side length of the square grid [1-CU].
2.3.1. Centroid as talent marks it and creates a circular sampling area with a diameter  
2.4. Stand on the centroid in the circular zone with closed eyes and throw a small stone in a random direction and distance from the centroid [1-MED].  If the stone is dropped outside of the circular area, do it again until the first sampling location is identified [2-CU].
2.4.1. Talent stands on the centroid in the circular zone with closed eyes and throws a small stone in a random direction and distance from the centroid.  Continue action in next shot.
2.4.2. Stone as it is thrown. 
2.5. Put a flag on the sampling location and number the flag [1-MED-over the shoulder].  Repeat this step until three random sampling locations are obtained in the circular zone [2-WIDE].  
2.5.1. Talent places a flag and numbers it.
2.5.2. Talent throws a stone and motions to place a flag.
2.6. Then, repeat these steps in all other circular sampling zones until all locations are determined and numbered in a sequential order [1-MED or WIDE].
2.6.1. Talent continues to throw rocks from other circular sampling zones.  
3. Distance Measurements and Soil Collection in a Plot
3.1. Choose one corner point and identify it as the origin for the sampling area in the plot [1-MED].  Measure horizontal and vertical distances of each flagged location relative to the origin [2-MED-over the shoulder].  Record the distances in a field notebook as x and y coordinates [3-CU].
3.1.1. Talent chooses one corner point and identifies it as the origin for the sampling area in the plot
3.1.2. Talent measures distances of a flagged location relative to the origin.
3.1.3. Field notebook as talent records the distances as x and y coordinates.
3.2. Use a soil auger to take a soil core from each flagged location and label the bag based on the flag number [1-MED-TXT].  Repeat this step until soil cores are taken at all flagged locations [2-CU]. 
3.2.1. Talent uses a soil auger to take a soil core from each flagged location and labels the bag based on the flag number.  TEXT Overlay: 0 - 15 cm
3.2.2. Soil auger as talent takes a sample from a new location.
3.3. To minimize the influence of sampling, ensure that the bags containing the soil samples stay with their respective flag until the end of the collection, when all bags in the plot should be assembled at once [1-MED].
3.3.1. Talent finishes labeling the bag, leaves it at the sampling location and proceeds to the next sampling location.
3.4. Transport the soil samples in coolers to the laboratory and process each soil core on the same day [1-MED-over the shoulder].  
3.4.1. Talent packs the soil samples into the cooler.
3.5. Once in the laboratory, remove roots from each core and sieve the core through a 2 millimeter soil sieve [1-CU].  Proceed to thoroughly homogenize each core sample prior to any analysis [2-MED-over the shoulder].
3.5.1. Core as talent removes the roots and sieves it through a 2 mm soil sieve.
3.5.2. Talent homogenizes the sample.
3.6. To determine soil moisture content in each sample, first oven-dry subsamples for 24 hours at 105 degrees Celsius [1-MED].  Then, ground the air-dried soil subsamples to a fine powder for a total carbon analysis [2-CU].  
3.6.1. Talent places the subsamples into the oven. 
3.6.2. Air-dried soil samples as talent ground it to a fine powder. 
3.7. To obtain the soil organic carbon, or SOC, weigh each soil subsample in a open vessel using a microbalance [1-MED].  Then, load the open vessel in an elemental analyzer [2-CU].
3.7.1. Talent weighs each soil subsample in an open vessel using a microbalance.
3.7.2. Loaded the open vessel into an elemental analyzer
3.8. To quantify the soil microbial biomass carbon, or MBC, first weigh fresh fumigated and non-fumigated soil subsamples [1-MED].    
3.8.1. Talent weighs fresh soil subsamples.
3.9. Then, add 1milliliter of chloroform to the fumigated soil sample only [1-MED].  Also add 25 milliliters of potassium sulfate to the non-fumigated soil subsample [2-CU]. 
3.9.1. Tubes labeled as fumigated adds 1milliliter of chloroform to the fumigated samples.
3.9.2. Tubes labeled as unfumigated as talent adds 25 milliliters of potassium sulfate to unfumigated samples.  Use labeled containers.
3.9.3. After 24 hours, talent adds 25 milliliters of potassium sulfate to Tubes labeled as fumigated.  Use labeled containers.
3.10. After shaking each tube for one half hour, collect the soil extract by passing the solution through a Whatman number4 filter paper [1-CU].
3.10.1. Talent collects the soil extract by passing the solution through a Whatman number4 filter paper.
3.11. Now, add 5 milliliters of soil extract and 5 milliliters of persulfate reagent to two tall culture tubes [1-CU].  Cap the tubes tightly and place them into the drying oven at 85 to 90 degrees Celsius for at least 18 hours, but no more than 24 hours [2-MED].
3.11.1. Two tall culture tubes as talent adds 5 mL of soil extract and 5 mL of persulfate there.
3.11.2. Talent places the capped tubes into the drying oven.
3.12. Remove the tubes from oven carefully and cool to room temperature before analyzing [1-CU].
3.12.1. Dried tubes as talent leaves on the bench to dry.
3.13. Combine the SOC and MBC dataset with x and y coordinates based on the flag numbers in the plot [1-MED-over the shoulder-TXT]. 
3.13.1. Talent works on the computer to combine the SOC and MBC dataset with x and y coordinates based on the flag numbers in the plot.  TEXT Overlay: See text for Data Analysis
3.14. Finally, obtain the coefficient of variation and create the plot based this equation [1-Title Card].
3.14.1. TEXT: [image: image2.png]In(N) = -2 X In(y) + 2 X In(ty 4,5 X CV)




4. Results: Sampling Design and Sample Size Requirement
4.1. Representative results of both SOC and MBC are shown here [1-LM].  A total of 9 centroids… [2-LM] and 27 sampling points are determined for SOC [3-LM]. 
4.1.1. Figure 1_design.tif 
4.1.2. Figure 1_design.tif – Video editors, please highlight the 9 solid-black circles in the center of each square. 
4.1.3. Figure 1_design.tif – Video editors, please highlight the 27 X’s (3 in each square).
4.2. In order to achieve the same sampling accuracy, the sample size requirements for SOC [1-LM] are generally higher in hardwood… [2-LM] and pine forest soils… [3-LM] as compared to cultivated soils [4-LM].
4.2.1. Figure 2_SSR_land use.tif
4.2.2. Figure 2_SSR_land use.tif – Video editors, please highlight the dark solid lines in the plot that represent “hardwood.”
4.2.3. Figure 2_SSR_land use.tif – Video editors, please highlight the lighter gray solid lines in the plot that represent “pine.”
4.2.4. Figure 2_SSR_land use.tif – Video editors, please highlight the dark dotted lines in the plot that represent “Cultivation.”
4.3. Shown here is the sample size requirement in each soil type to achieve a sampling error under 10% [1-LM].
4.3.1. Animation1.wmv or Animation2.mp4 – Video editors, these are the same file, please use the desired format.
4.4. A total of 8 centroids… [1-LM] and 24 sampling points are determined for MBC [2-LM].
4.4.1. Figure 3_design.tif – Video editors, please highlight the 8 solid-black circles in the center of each square.
4.4.2. Figure 3_design.tif – Video editors, please highlight the 24 X’s (3 in each square).
4.5. In order to achieve the same sampling accuracy, the sample size requirements for MBC [1-LM] are generally higher in fertilized soils… [2-LM] than that in unfertilized soils [3-LM].  
4.5.1. Figure 4_N fertilizer.tif 
4.5.2. Figure 4_N fertilizer.tif – Video editors, please highlight the dark and light solid lines in the plot that represent “HN” and “LN.”
Figure 4_N fertilizer.tif – Video editors, please highlight the dotted lines in the plot that represent “NN.”

5. Conclusion (said by authors on camera)

5.1. Jianwei Li: While attempting this procedure, it’s important to remember to apply these plots to meet future sampling, as it allows you to derive the number of soil samples to meet your research needs and desired sampling accuracy [1-MED].
5.1.1. Jianwei speaks towards the camera (looking slightly off-camera), interview style.
5.2. Jianwei Li: After its development, this technique paved the way for researchers in the field of soil ecology to explore spatial characteristics in other soil nutrients and biogeochemical features [1-MED].
5.2.1. Jianwei speaks towards the camera (looking slightly 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:

Figure 1_design.tif 
Figure 2_SSR_land use.tif  
Figure 3_design.tif 
Figure 4_N fertilizer.tif
Animation1.wmv or Animation2.mp4
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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