[bookmark: _Hlk36373335]Editorial comments:
Changes to be made by the Author(s):
1. Comment/s: Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. The JoVE editor will not copy-edit your manuscript and any errors in the submitted revision may be present in the published version.

Reply: Thank you for your comment. We have reviewed the manuscript to ensure that there are no spelling or grammar issues. 

2. Comment/s: Please revise the table of the essential supplies, reagents, and equipment. The table should include the name, company, and catalog number of all relevant materials in separate columns in an xls/xlsx file. Please sort the Materials Table alphabetically by the name of the material. 

Reply: Done. 

3. Comment/s: Please upload each Figure individually to your Editorial Manager account as a .png or a .tiff file. Please combine all panels of one figure into a single image file. 

Reply: Done. 

4. Comment/s: Please remove the mineral table from the Table of Materials. 

Reply: That table was made into a separate table (Table 3: Fertigation Components). 

5. Comment/s: All tables should be uploaded separately to your Editorial Manager account in the form of an .xls or .xlsx file. Each table must be accompanied by a title and a description after the Representative Results of the manuscript text. 

Reply: Done.
 
6. Comment/s: Table 1: Please remove the Company column. 

Reply: Done. 

7. Comment/s: Please reduce the number of figures. Consider whether all figures are necessary due to the video. Screenshots can be considered supplemental files to be used only for scripting. 

Reply: We reduced the number of figures by removing the screenshots that were originally presented in the protocol section. They are now provided as supplemental files. 

8. Comment/s: Please revise the title for conciseness.

Reply: The title was revised. 
 
9. Comment/s: For in-text formatting, corresponding reference numbers should appear as numbered superscripts after the appropriate statement(s).

Reply: Done. 

10. Comment/s: Please revise the text to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.). 

Reply: We have minimized their use as much as possible. 

11. Comment/s: Please revise the manuscript text to remove all colloquial language: “Get to know the system components, etc. 

Reply: Done. 

12. Comment/s: Please ensure that all text in the protocol section is written in the imperative tense as if telling someone how to do the technique (e.g., “Do this,” “Ensure that,” etc.). The actions should be described in the imperative tense in complete sentences wherever possible. Avoid usage of phrases such as “could be,” “should be,” and “would be” throughout the Protocol. Any text that cannot be written in the imperative tense may be added as a “Note.” However, notes should be concise and used sparingly. Please include all safety procedures and use of hoods, etc.

Reply: Done.

13. Comment/s: The Protocol should contain only action items that direct the reader to do something. Please move the discussion about the protocol to the Discussion. 

Reply: The discussions about the protocol were all moved, either to the Discussion section or the figure legends. 

14. Comment/s: The Protocol should be made up almost entirely of discrete steps without large paragraphs of text between sections. Please simplify the Protocol so that individual steps contain only 2-3 actions per step and a maximum of 4 sentences per step. 

Reply: We have simplified the protocol as much as possible. However, some steps required one or two sentences more. For the sake of clarity, some information could not be moved to the Discussion. We think that this information is essential for readers to easily understand and follow the protocol. 

15. Comment/s: Please add more details to your protocol steps. Please ensure you answer the “how” question, i.e., how is the step performed? Alternatively, add references to published material specifying how to perform the protocol action.

Reply: Done.

16. Comment/s: 3.1: What is the growing medium used? Please specify and present a specific example instead of a generalized protocol.

Reply: In our experiment, compost was used. However, the particular growing medium (the term potting medium is now used throughout the MS) to be used depends on the plants to be used and the goals of the particular experiment. We elaborate on this issue in Section 2 of the Discussion and provide recommendations of specific media to be used under specific conditions. Those media are described in Tables 1 and 2, as well as in Sections 2.1 and 3.2.1–3.2.3 in the protocol. 

17. Comment/s: What seeds are used? 

Reply: We used three different commercial varieties of rice seeds: Indica, Karla and Risotto. 

18. Comment/s: Please highlight 2.75 pages or less of the Protocol (including headings and spacing) that identifies the essential steps of the protocol for the video, i.e., the steps that should be visualized to tell the most cohesive story of the Protocol. Remember that non-highlighted Protocol steps will remain in the manuscript, and therefore will still be available to the reader. 

Reply: Done.

19. Comment/s: Please ensure that the highlighted steps form a cohesive narrative with a logical flow from one highlighted step to the next. Please highlight complete sentences (not parts of sentences). Please ensure that the highlighted part of the step includes at least one action that is written in the imperative tense. 

Reply: Done.

20. Comment/s: Please do not abbreviate journal titles.

[bookmark: _Hlk36375771]Reply: This has been corrected.

Reviewers' comments:
Reviewer #1: 
Manuscript Summary:
The paper deals with the actual topic of plant/crop phenotyping and describes the methodology adopted for a novel phenotyping platform based on continuous gravimetric measurements of plants in parallel with data analysis/processing in real time. The paper is focused on phenotyping for drought stress responses and aims at describing a phenotyping platform that permits robust data gathering and analysis/processing in real time.

Optimizing methodologies and protocols to make easier and faster plant stress monitoring and phenotyping for selection of different genoypes is of outmost importance and will help to retrieve robust data and promote a more efficient selection procedure, in a user-friendly way at preferably lower costs. However, nothing is mentioned about the costs of the described platform/methodology (installation and maintenance), which would be also relevant for readers and potential users of such a platform. The methodological approach here described represents and alternative solution to the use of imaging in phenotyping and selection under controlled conditions.

Major Concerns:
Comment/s: Authors must explain better why the use of imaging is questionable in plant/crop phenotyping (see Line 83). Indeed, this is a major point raised by authors and needs a more detailed explanation, than only the two supportive references (one belongs to the same group of authors/lab). Therefore, I suggest to use other papers to provide a broader review of the pros/cons of imaging in plant/crop phenotyping (see e.g. Roitsh et al. 2019 Plant Science; Tardieu et al., 2017 Current Biology; Singh et al., 2019 Front. Plant Sci., 03 April 2019; Merlot et al., 2002). On the other hand, the problems associated with phenotyping under controlled environments and/or using potted plants are not optimal when dealing with water stres (see e.g. Araus and Cairns, 2014). Moreover its is also well accepted that field phenotyping is largely dependent on imaging based methods (see e.g. Gebremedhin et al. 2019 Agronomy; Jones 2004; see info at the site of IPPN - https://www.plant-phenotyping.org/ipps2018). 

Reply: We have elaborated on this, as suggested. 

[bookmark: _Hlk36375977]Comment/s: The authors should also describe in the introduction related costs of the technology used. Besides data robustness/analysis costs are another major issue when talking about modern phenotyping. Indeed, affordable phenotyping is a major item analysed by the industry and research community working in phenotyping.

Reply: We now discuss this issue in the introduction. 

Comment/s: The paper also misses a definition of what is "High throughput phenotyping"; 

Reply: The topic is now introduced and discussed in the Introduction. 

Comment/s: The method seems efficient and robust but the protocol must be improved. It is long and sometimes too detailed which makes difficult to follow some of the procedures. Some points need to be better described, by using less detail or by improving English (see points 3.1. and 3.2, and point 5 for example); Also the number of plates and figures seems excessive and not always clear. The paper misses a clear picture of the overall set up of the platform and some plates could be skipped (ex. potential overlap between fig. 12 and 16). In addition the quality of the figures should be improved, especially when using grey scale.

Reply: Thank you for that comment. The protocol has been modified to make it more concise and to the point. 

The detailed parts of the protocol have been moved to the Discussion and/or the figure legends. 

The descriptions of Points 3.1, 3.2 and 5 (and other points) have been improved, as suggested. 

Figure 16 (currently Supplementary Figure 9C)  was modified to explain continuous results and merged with  Figure 12 into one (Supplementary Figure 9).

A clear picture of the overall set-up of the platform is presented in Figure 1J. 

We improved the quality of the figures wherever required. 

Comment/s: Moreover, the possibility of have real time analysis of data, is innovative but the software may have have limitations in showing that graphically in case differences between genotypes are small and/or if the number of genotypes is large and or climate conditions are highly variable in the greenhouse. In fact, I miss a more detailed description of the greenhouse where the platform is installed. This because greenhouse climate control conditions will largely influence evapotranspiration and plant's stomatal behavior, and consequently weight measures. For example, Figure 17, suggests a big variation if we consider the values of SE. Why so large variation? Climate control issues?

[bookmark: _Hlk38576228]Reply: The system can be installed in almost any controlled or non-controlled greenhouse. In our case, we chose to work in a non-controlled greenhouse to enable close-to-field conditions, which are very important for pre-field screenings. The software takes into account the plants’ local VPD in calculating the canopy stomatal conductance ((Please see the multiple VPD stations localization in Figure 1J ). Moreover, as variation in environmental conditions can be expected in many growth facilities, we strongly recommend using a randomized-block design as a general solution for that issue. 

Comment/s: Authors should make more clear what would be the best substrate to be used to optimize procedures/results. This is not clear and the impact of the substrate/substrate mix on the procedures and measurements is mentioned several times (e.g. in point 5.7 authors report the potential impact of substrate on the drainage speed);

[bookmark: _GoBack]Reply: We added a recommendation for first-time users in Section 4.6. We also added a simplified protocol for first-time users as a supplementary file (Supplementary MS). Please see also our reply to Editorial Comment 16. 

Comment/s: Regarding figures, Why using "tomato plants" in figure 3, when the protocol is focused on rice? Maybe Fig. 3a could be skipped. Fig. 9 has limited quality. In figure 12, the legend should indicate when the drought treatment was imposed; There is some overlap between Figures 12 and 16; Regarding figure 15, does the figure only shows the volumetric water content after drying out or also after recover by restarting irrigation? In legend of fig. 17, indicate the number of samples used to estimate the SE; Figure 16 and 17 could be combined as Fig. 16a and 16b

Reply: The protocol is versatile and can be used to study any kind of plant. Figure 3A shows a sample cavity tray and a tomato root-soil plug, but other plant species could just as easily be used. We added some clarification to Figure 3 and its legend. For the representative results, we used three different varieties of rice.

The original Figure 9 (currently Supplementary Figure 6) is a screenshot of the SPAC Analytics window for the data analysis. It is meant to provide an overall picture of how the interface looks, rather than a detailed view. The image quality has been improved. 

In the legend for what was originally Figure 12 (currently Supplementary Figure 9A), we now include when the drought treatment was imposed. 

You are correct regarding the overlap between Figures 12 and 16. Figure 16 (currently Supplementary Figure 9C)  was modifaied and noe it demonstrate a continues results. Now merged with  Figure 12 into one (Supplementary Figure 9).

The original Figure 15 (currently Figure 5) shows the volumetric water content throughout the experiment period, including recovery. This point is now noted in its legend.

In the legend of the original Figure 17 (currently Figure 6), the number of samples used to calculate the SE is indicated (n = 4). 

The original Figure 16 was merged with the original Figure 12 to form the current Supplementary Figure 9. We have kept the original Figure 17 (currently Figure 6) in its original form.   

Comment/s: I miss in the discussion section, the discussion of the pros and cons of such method namely for selection/breeding programs and what would be the feasibility of using the platform for horticultural and woody crops? Can this system be applied to these crops? And what would change in that case in the protocol or measurements? 

[bookmark: _Hlk38578374]Reply: We appreciate this comment, which highlights the need to discuss the system’s signal-to-noise level. The system is capable of supporting various pot sizes (up to 25 L) and irrigation treatments, which enables the examination of any type of crop plant. We added a comment regarding this scalability to the introduction to the protocol, as well as a new section (Section 3) about reducing the noise that may result from non-suitable plant–pot pairings (e.g., a smaller plant in a heavy pot).   

Minor Concerns:
Line 101. Rewrite as "System components"

Reply: The section was moved to the figure legends and re-written. 

Line 117. "coupled to…"; 

Reply: Changed, as suggested.

Line 119. …" to minimize water loss via evaporation from the container";

Reply: Changed, as suggested. 

Line 160. Indicate the link to the website in the text;

Reply: Done.

Line 162. Why "physical". Write only position;

Reply: We have changed ”physical position” to “location,” which sounds more appropriate. Thank you.

Line 171 and 172. Remove "Choose your growing medium smartly"; Be more direct; Why you state "in principle"? State more clearly what will be the best substrate to be used to allow the best measurements in the gravimetric system;

Reply: We have replaced the word “smartly” with “to best suit your experimental needs” and deleted “in principle”. Regarding the use of the best substrate, please see our reply to Editorial Comment 16. 

Line 190. Not so clear . Rewrite as follows "In case seedlings were not germinated in trays, transplant them into cavity trays containing substrate/soil; Plant one seedling per cavity…";

Reply: Modified, as suggested -- thank you.

Lines 177-182. No so clear. Define VWC; What do you mean by "vice-versa";

Reply: Modified, as suggested.

Line 182. Instead of "degraded" write "decomposed";

Reply: Changed, as suggested.

Line 199, correct "are leveled"?;

Reply: Changed, as suggested.

Line 207. "Which operating software" . Indicate the name of it;

Reply: Done.

Line 218. Rewrite sentence. Use the nomenclature consistently. Instead of "growing medium", "potting medium" or write along the paper "substrate";

Reply: Modified, as suggested. We now use the term “potting medium” throughout the manuscript.

Line 225. What is the operating software?;

Reply: Please see our reply to the comment on Line 207 above.

Line 253. How can you be sure that pots drain quickly? This depends on the substrate or mix used;

Reply:  The word “quickly” was replaced with “freely”.

Line 254 "airy substance?" Better to write, Perlite?;

Reply: Perlite is mentioned as an example. We also recommend referring to Tables 1 and 2 for more details. 

Line 271. Instead of "few" indicate the number of minutes "3 or 4 or 5";.

Reply: Modified as suggested.

Line 299. Why 250 seconds?;

Reply: This is to enable drainage. This was changed to 4–5 min and is now explained in the text.

Line 336. Instead of weight measurements write " Weight values";

Reply: Changed, as suggested.

Line 360. Please explain;

Reply: Explained as suggested.

Line 473. Write "…using SPAC Analytics software";

Reply: Added, as suggested.

Line 475. Indicate the "company that created the software and the web page";

Reply: Done.

Line 559. What does it mean "optimal irrigation" - 100% ETC?;

Reply: This is explained in the text.

Line 561. The authors state that for the sake of simplicity not all data are presented. However, for the sake of a better idea of the capabilities/limitations of the platform all data should be presented. Limiting the comparison to only two varieties is limiting;

Reply: In this paper, we focus on the basic applicative approach of establishing the experiment and getting the basic data. We refer to Halperin et al. (2019), in which the theoretical basis for this approach is thoroughly explained. 
This system can be used for any number of samples and comparisons. We think that given the limited space available, our approach provides a sufficiently detailed explanation of how to set up and run an experiment in this system. 

Line 570. Please quantify "moderate";

Reply: The sentence was change to : “fluctuations in PAR and VPD were similar over the different days of the experiment and over the course of each day.” 

Line 724. This point raised here should move to the introduction in order to clarify the problem and emphasize the need of a more efficient method of data collection and analysis;

Reply: We now present this point in the Introduction, as suggested. However, we feel that is was important to retain it in the Discussion as well.

Line 732. What do you mean by "near-to-field" conditions?;

Reply: This term refers to conditions that are similar to those found in the field. We now use the term “close-to-field conditions” throughout the text. 

Line 734. Which are the most relevant problems related to pots experiments? Please indicate them here and eventually at the introduction

Reply: Corrected to “pot effect,” which is thoroughly explained in Point 3 of the Discussion section. 

Line 747. Correct references according to journal's rules;

Reply: Done.

Table 2 . Indicate the minimum and maximum of samples (3-???); simplify the table by removing decimals for TAW parameter;

Reply: The sample number (3–5) is mentioned in the table legend. We prefer to keep the decimals for the TAW parameter, as this is an important parameter that requires accuracy. 

The legends of figures should indicate the name of the "operating software";

Reply: That information was added, as suggested.

Figure 9. Better quality image is required, at least for grey scale presentation;

Reply: The original Figure 9 (currently Supplementary Figure 6) is a screenshot of the SPAC Analytics window for the data analysis and is meant to present a overall picture of how it looks rather than a detailed view. The image quality was improved. 

Finally, there are several minor mistakes along the text (repetitions, less clear wording) which will require careful reviewing of the text;

Reply: The text was carefully reviewed and proofread, as suggested. 

Reviewer #2:
Manuscript Summary:
The described protocol refers to the procedures, handling and software settings and measurements needed to conduct and analyse experiments using a high-throughput platform for real-time physiologocal plant screening based on lysimeter approach. Here, each pot is connected with its own lysimeter and do not need to be moved to any measuring station, which allows for real-time phenotyping of plant biomass gain, transpiration rates, water use. Such a system is highly needed to better resolve the responses of each plant or plant stand to e.g. drought and to make comparisons of genotypes based on the same points in drought stress.
The described protocol is very detailed and cleary written, so it is easy to follow the different steps and to avoid pitfalls. Everyone who reads this protocol is enabled to successfully conduct an experiment on this HTP platform and to anaylse the recorded parameters. A use case of a drought experiment with rice is presented after the protocol has been described.

Major Concerns:
none

Minor Concerns:

Comment/s: In the introduction they claim that root fluxes and stomatal conductance (line 89) can be measured but do not explain how throughout the protocol.

Reply: Thank you very much for your comments. In this paper, we focus on the basic applicative approach of establishing the experiment and getting the basic data. Indeed, there are a few trait calculation that we did not show (e.g., stomatal conductance and root flux). However, we refer to Halperin et al.’s (2019) work, which includes clear and detailed theoretical explanations. We think that given the limited space available, our approach provides a sufficiently detailed explanation of how to set up and run an experiment in this system. 
.
Comment/s: For point 5.13: is there an automated check for such outliers by the software that produces a warning message and the recommendation that the measurement has to repeated?

Reply: The outliers mentioned in 5.13 (now 4.16) refer to materials that do not change in weight (static components) like irrigation drippers, probes, pot covers, etc. and which can be weighed manually in a smaller experiment. By checking outliers, we meant any unusually high or low values which could only be due to problems with the scales or controller. However, we recommend calibrating the scales at the beginning of the experiment to prevent any such errors.  

Comment/s: Point 5.14: I do not fully understand this point: I thought that an advantage of the system is to have the exact extra weight of all components, including the soil. Why does the user now need to export the table with weight of static components and add an average pot weight to have the tare weight and upload this file? Why is that not done by the software that has recorded all the weights anyway? And do we talk of pot weight as weight of empty pot or weight of pot with soil? As you refer to 5.5. which is about filling the pots with soil? Please clarify. 

Reply: There are several way of taking the measurement for static components. They can be taken directly from the system or they can be taken separately and added them into the system. Here, we show the longer and more detailed protocol, which could be practical if one is not using the average values, but rather individual values  (i.e., non-homogenous pots that were weighed separately or some extra static weight).

We use the term “pot weight” to refer to the weight of an empty pot. 

Thank you for the correction. It should read 5.4 (now 4.5) instead of 5.5. 

Comment/s: Point 5.20 Define field capacity for the user. How can the user know that this point was really reached for each pot?

Reply: Field capacity or pot capacity is the amount (percentage) of water that the soil in the pot can hold when the soil is fully saturated. This can be known when the weight of the soil-filled pot becomes stable (does not increase any more in weight) after subsequent irrigation and drainage. The user can see this in the SPAC analytics software. 

Comment/s: Point 6.7 It is probably misleading to write that the user needs to measure the weight of a few empty cavities. I assume they should measure the weight of a cavity that has no seedling but only soil, correct?

Reply: Yes, thank you for this comment. We have modified the text to clarify this point.

Comment/s: In the analysis section 9 I am missing the information on how the data of a finished experiment will be exported: what is the format (as depending on the duration this file may be very large), how many seperate files are generated (as you have also information from environmental sensors) and how the data are organized in the export file. Also what are the export formats for the graphs that can be generated with the software?

Reply: Thank you for your comments. In the Analysis part of the SPAC Analytics software, different subsections like Graph viewer, Histogram, T-test, ANOVA, and Piecewise linear curve have options for exporting the data as an Excel file in the top right corner. This is explained in Step 8.4.2. The files can be downloaded separately for each analyzed parameter or as raw data in a compressed format.   


