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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  N  

2. Software: Does the part of your protocol being filmed demonstrate software usage?  N

3. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   Maybe
If Yes, how far apart are the locations? 1-2 miles
 

Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Jared A. Spackman: This method can help researchers quantify the impact of fertilizer-derived nitrogen on the soil-crop system and answer questions about nitrogen use efficiency [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

REQUIRED: 
1.2. Jared A. Spackman: The main advantage of this technique is that it allows multiple in-season soil and plant sampling events over two consecutive growing seasons [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL: 
1.3. Fabián G. Fernández: This methodology could be used to better understand the nitrogen cycling processes of mineralization and immobilization to improve nitrogen fertilizer management guidelines [1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera Videographer: Skip if Dr. Fernández not present
1.4. 

Protocol
Videographer NOTE: Shots should be slated according to script unless otherwise noted, but they were filmed out of order due to different filming locations. 
2. Plot Design
2.1. To set up a field plot, plant six corn rows with 76 centimeters of spacing with a final 15.2- x 4.6-meter plot dimension [1-TXT]. NOTE: Authors will provide lab media for shots 2.1.1, 2.3.1, and 2.3.2.
2.1.1. WIDE: Talent planting row OR LAB MEDIA: Figure 1 TEXT: approximately 86,000 plants/hectare
[bookmark: _Hlk28610997][bookmark: _Hlk28597567][bookmark: _Hlk31832250][bookmark: _Hlk32393266]
2.2. Establish 1.5-meter border areas from each end of the lengthwise dimension [1] and an additional 1.5-meter-long border area adjoining the sampling and harvest areas [2].

2.2.1. Talent establishing border at end of plot OR LAB MEDIA: Figure 1 Video Editor: please emphasize 1.5 m border texts and arrows at top and bottom of Figure
2.2.2. Talent establishing border in middle of plot OR LAB MEDIA: Figure 1 Video Editor: please emphasize 1.5 border text and arrow in middle of Figure

2.3. Designate rows 2 and 3 as the in-season plant and soil sampling area [1] and rows 4 and 5 as the harvest area for corn grain yield [2]. NOTE: Authors will provide lab media for shots 2.1.1, 2.3.1, and 2.3.2.

2.3.1. Talent designating rows 2 and 3 Videographer: Important step OR LAB MEDIA: Figure 1 Video Editor: please emphasize rows 2 and 3
2.3.2. Talent designating rows 4 and 5 OR LAB MEDIA: Figure 1 Video Editor: please emphasize rows 4 and 5

2.4. [bookmark: _Hlk32072499]Establish a 2.4- x 3.8-meter microplot area centered on the width dimension for collection of all the nitrogen-enriched plant and soil samples [1], leaving 0.38 meters of unsampled border on the length and width dimensions to minimize any edge effects [2].

2.4.1. Talent establishing microplot Videographer: Important step OR LAB MEDIA: Figure 1 Video Editor: please emphasize yellow Microplot
2.4.2. Shot of unsampled border OR LAB MEDIA: Figure 2 Video Editor: please emphasize grey border

2.5. Then delineate the treatment plot and microplot corners with different colored flags [1]. NOTE: There is an alternate shot of 2.4.2 included in this clip. There is also a take 2 for 2.4.2 and 2.5.1 which should be used instead because of a more accurate measurement.

2.5.1. Talent placing flag OR LAB MEDIA: Figure 3A
[bookmark: _Hlk28611036]
3. [bookmark: _Hlk28611249]Nitrogen (15N)-Enriched Fertilizer Preparation and Application

3.1. [bookmark: _Hlk32085419]For nitrogen-enriched soil and plant sample processing, ensure that dedicated work surfaces, gloves, utensils, and machinery are thoroughly cleaned between each sample acquisition to minimize cross-contamination from sample carryover [1].

3.1.1. WIDE: Talent cleaning tools and/or equipment Videographer: Difficult step; Videographer/Video Editor: can skip if inaccessible

3.2. Wear shoe coverings when accessing the microplots and minimize microplot foot traffic to prevent contamination of the unenriched sampling areas [1], removing the foot covers when exiting the microplot area [2].

3.2.1. Talent walking in microplot with foot cover Videographer: Difficult step Videographer/Video Editor: can skip if inaccessible
3.2.2. Talent removing foot cover(s) Videographer/Video Editor: can skip if inaccessible
[bookmark: _Hlk31832385]
3.3. [bookmark: _Hlk32083598]To apply the nitrogen-15-enriched fertilizer, dilute 10-atom percent nitrogen-15-enriched urea in conventional urea to 5-atom percent nitrogen-enriched urea [1] and dissolve the urea in 2 liters of deionized water to ensure a uniform enrichment of the urea fertilizer [2]. 

3.3.1. Talent diluting nitrogen, with nitrogen container visible in frame Videographer NOTE: Use take 2. Skip the sample clumping at the beginning. 
3.3.2. Talent adding urea to water
[bookmark: _Hlk28611363]
3.4. [bookmark: _Hlk31832429][bookmark: _Hlk28597641]Use a calibrated backpack carbon dioxide sprayer to evenly apply the nitrogen-15 enriched urea solution to the microplots [1-TXT].

3.4.1. Talent spraying microplot OR Talent loading urea into sprayer TEXT: Optional: Use designated CO2 sprayers for multiple N rates or enrichment levels

3.5. Then incorporate urea-containing fertilizers with light tillage, hand rakes, or 0.640-centimeters of irrigation within 24 hours of application to minimize the volatilization loss potential [1].

3.5.1. Talent incorporating fertilizer 

4. [bookmark: _Hlk31832465][bookmark: _Hlk28611386]Field Sample Processing: Aboveground Corn Biomass

4.1. [bookmark: _Hlk28597665][bookmark: _Hlk31387488]At each sampling stage, collect a six-aboveground, nitrogen-15-unenriched corn plant composite sample from within the sampling area [1-TXT] and a six-aboveground, corn plant composite sample from the nitrogen-15 enriched microplot [2].

4.1.1. WIDE: Talent collecting plant composite sample Videographer: Important step OR LAB MEDIA: Figure 3C TEXT: At least two plants should separate each sampled plant to avoid cross contamination
4.1.2. Talent collecting sample OR show only LAB MEDIA: Figure 3C
[bookmark: _Hlk28611439]
4.2. [bookmark: _Hlk31832480][bookmark: _Hlk31389078][bookmark: _Hlk28597671]Chop V8 and R1 aboveground biomasses [1-TXT] and place the chopped biomass in labeled bags [2] for drying in a forced-air oven at 60 degrees Celsius until constant mass [3].

4.2.1. Talent adding sample to chipper Videographer: Important step OR LAB MEDIA: Figure 3B TEXT: Process enriched and unenriched samples with separate, designated equipment NOTE: Did not have a chipper on the day of the shoot, so shot an alternative method, but Author will provide a still image of chipper.
4.2.2. Talent placing biomass into bag OR Shot of bags of biomass
4.2.3. Talent placing bag(s) into oven

4.3. Record the biomass dry weight [1] and thoroughly mix and grind 100-200 grams of dried plant material until it can pass through a 2-millimeter sieve [2-TXT].

4.3.1. Talent weighing bag OR Talent recording weight into notebook or similar with bag(s) visible in frame
4.3.2. Material being ground TEXT: Caution: Wear ear protection and NIOSH-approved N95 Particulate Filtering Facepiece Respirator during grinding
[bookmark: _Hlk28611473]
4.4. [bookmark: _Hlk31832573][bookmark: _Hlk31452915][bookmark: _Hlk28597687]Then thoroughly mix the ground material [1] and store the subsample in a labeled coin envelope for further processing [2-TXT]. 

4.4.1. Sample being mixed
4.4.2. Subsample being stored in envelope TEXT: Process enriched samples from lowest to highest expected enrichment
[bookmark: _Hlk31832597][bookmark: _Hlk28611650]
5. Field Sample Processing: Soil

5.1. [bookmark: _Hlk28597703][bookmark: _Hlk28597775][bookmark: _Hlk31470150][bookmark: _Hlk32085074]For soil sample processing, within 8 days of fertilizer application, use a hand probe to collect a four-core, 1.8-centimeter diameter composite soil sample from the unenriched sampling area at V8 and R1 concurrent with the plant sampling [1-TXT] and use a separate hand probe to collect a 15-core, 1.8-centimeter-diameter composite soil sample from the microplot [1].

5.1.1. WIDE: Talent collecting sample OR Shot of unenriched sample Videographer: Important step
5.1.2. Talent collecting sample OR Shot of enriched sample Videographer: Important step
[bookmark: _Hlk28597803][bookmark: _Hlk28611966]
5.2. Homogenize each composite soil sample in a bucket [1] and place the samples in pre-labeled paper bags [2].

5.2.1. Talent homogenizing sample Videographer: Important step
5.2.2. Talent placing sample into bag
[bookmark: _Hlk28597814]
5.3. Then dry the soil samples at 35 degrees Celsius in a forced-air oven until constant mass [1] before grinding each sample until it can pass through a 2-millimeter sieve [2].

5.3.1. Talent placing bag(s) into oven
5.3.2. Talent wearing ear protection and respirator, grinding sample

6. [bookmark: _Hlk28611990][bookmark: _Hlk31832735]Lab Sample Processing: Soil and Plant Sample Grinding

6.1. For sample processing in the laboratory, dry the ground plant samples overnight in a 60-degree Celsius-oven [1] before individually grinding the dried plant and soil samples roller jars at 0.4 x g for 6-24 hours [2] until the samples obtain a fine, flour-like consistency [3].

6.1.1. WIDE: Talent placing bag into oven
6.1.2. Talent watching roller jar
6.1.3. Shot of fine, flour-like sample Videographer: Important step
[bookmark: _Hlk31832752]
6.2. Then transfer the finely ground material into clean, labeled 20-milliliter scintillation vials [1].

6.2.1. Talent adding material to vial

7. Sample Encapsulation for Processing

7.1. [bookmark: _Hlk31832871][bookmark: _Hlk28612737]To determine the total and nitrogen-15 concentration in each sample, wearing nitrile gloves [1], first use laboratory wipes and ethanol to clean the microscale, work surfaces, spatula, and forceps [2].

7.1.1. WIDE: Talent putting on gloves
7.1.2. Talent wiping scale and/or instruments NOTE: 7.1.2 and 7.2.1 combined, slated as 7.1.2.

7.2. Place the cleaned utensils on a lab wipe on the lab bench [1] and use forceps to gently flare out the top 1-milliliter of the sample capsule [2].

7.2.1. Talent placing instruments onto wipe
7.2.2. Talent flaring capsule

7.3. [bookmark: _Hlk28613446][bookmark: _Hlk28612791][bookmark: _Hlk31832896]Hover and release the modified capsule 1-2 millimeters above the microscale weigh pan [1] and tare the capsule [2].

7.3.1. Capsule being hovered and released
7.3.2. Capsule being weighed

7.4. [bookmark: _Hlk28612867][bookmark: _Hlk28613501]Use forceps to return the capsule to the clean work surface [1] and use a spatula to carefully add the required mass of finely ground sample material to the capsule [2-TXT].

7.4.1. Capsule being placed onto work surface
7.4.2. Sample being added to capsule TEXT: Caution: Avoid spilling sample on outside of capsule or work surface
[bookmark: _Hlk28613533]
7.5. Use the forceps to slowly crimp the top third of the loaded capsule [1] and fold over to seal [2].

7.5.1. Capsule being crimped. NOTE: 7.5.1. and 7.5.2 shot and slated together 
7.5.2. Capsule being folded

7.6. Continue folding and compressing the capsule, taking care not to puncture or tear the tin, until a spherical shape has been obtained [1].

7.6.1. Capsule being folded Videographer NOTE: Tail slate
[bookmark: _Hlk28613722][bookmark: _Hlk31832922]
7.7. Use the forceps to drop the wrapped capsule several times from a 1-centimeter height onto a clean, dark surface to check for leaks [1].

7.7.1. Capsule being dropped onto surface

7.8. If no dust appears, weigh the sample as just demonstrated [1] and place the capsule in one well of a 96-well plate, recording the well placement [2].

7.8.1. Talent placing capsule onto balance
7.8.2.  Capsule being placed into well
[bookmark: _Hlk31832974]
7.9. Between each sample encapsulation, clean each of the utensils and surfaces with ethanol and laboratory wipes, paying special attention to the spatula and forceps edges [1].

7.9.1. Talent cleaning utensil(s) 

Protocol Script Questions
A. Which steps from the protocol are the most important for viewers to see? 
2.3., 2.4., 4.1. 4.2., 5.1., 5.2., 6.1.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.1., 3.2. The most difficult aspect of this procedure is to prevent cross contamination of 15N enriched and non-enriched samples. Section 3 from the In-Press article describes the precautions for working with 15N isotopes. While these precautions are mentioned in the script in steps 3.1 and 3.2, I feel the later sections of the script do not place the same emphasis on the need to keep non-enriched and enriched samples separate and processed on different equipment. I have added some notes to section 4 and section 5 that may help stress this point. 


Results
8. Results: Representative Fertilized-Derived Nitrogen (FDN) Partitioning and Budgeting
8.1. In this representative analysis, the fertilizer-derived nitrogen concentration in the aboveground corn biomass sample was greatest earlier in the growing season [1] and decreased with each successive sampling period [2].

8.1.1. LAB MEDIA: Figure 4A Video Editor: please emphasize percentage value about light blue section and light blue section of V8 data bar
8.1.2. LAB MEDIA: Figure 4A Video Editor: please emphasize light blue sections of R1, PMY1, and PMY2 data bars

8.2. The soiled-derived nitrogen, however, was consistently the greatest fraction of aboveground biomass nitrogen [1], illustrating the importance of the soil nitrogen supply for optimal corn growth [2].

8.2.1. LAB MEDIA: Figure 4A Video Editor: please emphasize dark blue section in all data bars

8.3. At physiological maturity in the first year, approximately 27% of the aboveground biomass nitrogen was fertilizer-derived [1], with similar proportions observed in the grain, stover, and cob fractions [2].

8.3.1. LAB MEDIA: Figure 4 Video Editor: please emphasize light blue section of PMY1 data bar in Figure 4A
8.3.2. LAB MEDIA: Figure 4B Video Editor: please emphasize peach, green no stripe, and yellow no stripe sections of PMY1 data bar in Figure 4B

8.4. At physiological maturity in the second year, only 2% of first-year fertilizer-derived nitrogen was recovered in the aboveground biomass [1], with approximately 1.6 kilograms/hectare of first-year fertilizer-derived nitrogen exported in the grain [2].

8.5.  LAB MEDIA: Figure 4 Video Editor: please emphasize light blue section of PMY2 data bar in Figure 4A
8.6. LAB MEDIA: Figure 4 Video Editor: please emphasize yellow with no stripes section of PMY2 data bar in Figure 4B

8.7. Within 8 days of fertilizer application, the majority of the fertilizer-derived nitrogen was in the top 15 centimeters of the soil profile, as expected [1].

8.7.1. LAB MEDIA: Figure 5 Video Editor: please emphasize blue section of PA data bar

8.8. However, approximately 22 kilograms of nitrogen/hectare had already moved into the deeper depths [1], while 4-10% of the fertilizer-derived nitrogen was unaccounted for [2].

8.8.1. LAB MEDIA: Figure 5 Video Editor: please emphasize orange and yellow sections of PA data bar
8.8.2. LAB MEDIA: Figure 5 Video Editor: please emphasize black section of data bar

8.9. [bookmark: _Hlk32085353]Indeed, by the end of the first and second years, less than 50% of the fertilizer-derived nitrogen was accounted for within the soil-corn system [1] while the remainder was either lost to the environment or leached below the 90-centimeter soil sampling depth [2]. 

8.9.1. LAB MEDIA: Figure 5 Video Editor: please emphasize green, blue, orange, blue-striped orange, and yellow sections of PMY1 and PMY2 data bars
8.9.2. LAB MEDIA: Figure 5 Video Editor: please emphasize black sections in PMY1 and PMY2 data bars


Conclusion
9. [bookmark: _Hlk27388131]Conclusion Interview Statements

9.1. Jared A. Spackman: When attempting this procedure, extreme care should be taken to minimize the cross-contamination of unenriched materials by enriched materials, and vice versa, which can dramatically affect and invalidate the results [1].

9.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (3.1., 3.2., 4.1., 4.2., 5.1., 5.2., 6.1., 7.9.) 

9.2. [bookmark: _Hlk33907026]Jared A. Spackman: Soil samples may be analyzed for inorganic nitrogen to better understand nitrogen cycling. Plant samples, analyzed by plant parts, could inform our understanding of nitrogen uptake and translocation over time [1]. NOTE: Text was changed on the day of the shoot.

9.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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