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Dear Nandita,
Following are my responses to reviewer comments.  I have also attached the edited version of the paper.  You can see the changes using “Track Changes” in MS Word.

This was a very informative review – I hadn’t thought of some of the things non-microbiologists would need to know!
Thanks for processing my paper so quickly, and I look forward to the next step!

Best regards,
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Marion
Reviewer #1: 
Summary: 
This paper describes some nice work on the methodoloogy to obtain soil isolates that can potentially biodegrade plastics residing in soil ecosystems, and/or serve as sources of enzymes to achieve the same purpose. This manuscript is publishable after several corrections relating to the technical writing.

Major Concerns:
1. Throughout the manuscript the term "biodegradable plastic (or mulch)" is not clearly defined. Related to this issue, in the third paragraph of the Introduction, the authors describe "misuse" of the term "biodegradable", which for the same reason is unclear.
Lines 141-144 were added to the Introduction to clarify this point.  


2. The title suggests the scope of the procedure involves "biodegradable plastic films". Yet the abstract and introduction Involve "biodegradable agricultural mulches," which appears to be a more narrow subset of the former. Please more clearly and specifically define the plastic materials for which this procedure is meant to be applied.
The title has been changed to add the word “mulch”. 


3. Some microorganisms have a propensity to adhere to interfaces (i.e., bioadsorb). Can this method differentiate between microorganisms that will utilize the plastics as carbon-energy sources versus those which bioadsorb to the interface created by the buried plastic?
Lines 141-144 were added to the Introduction to clarify this point.  


4. Both the Long Abstract and Introduction describe the need for "..formulations of plastics" to be "known" and for the "source of feedstock" to be "available". Why are these criteria important or necessary?

The answer to this question is contained in Lines 111-117:

When formulations of plastics are known and a source of the feedstock is available, powdered plastic can be suspended in agar-based media and degradation determined by visualization of clearing zones13.  This method has been used previously to identify microorganisms that degrade polymers such as polyurethane20, poly-(butylene succinate-co-adipate)21, and poly(lactic acid)22.  A similar method involves suspending pure powdered plastic in liquid medium where the plastic is the sole carbon source20,23.


Minor Concerns:
1. Long Abstract, third sentence: Rather long and difficult to follow
This sentence (Lines 90-93) was split into three sentences for clarity:

However, this approach poorly mimics in situ degradation of BDMs.  First, BDMs are not dispersed as small particles throughout the soil matrix.  Second, BDMs are not sold commercially as pure polymers, but rather as films containing additives (e.g. fillers, plasticizers, and dyes) that may affect microbial growth.  


2. Introduction, second paragr: Doe these end-of-life scenarios apply to BDMs, or to agricultural plastics in general?
This sentence (lines 122-125) specifically refers to BDMs, as stated.  Of course, all these same end-of-life options are available to any biodegradable plastic, but the focus of this paper is on BDMs, and the text is written thus so as not to confuse the issue.

3. Introduction, fifth paragr ('When formulations of plastics ..") I find this paragraph difficult to understand. Biodegradability is an inherent physico-chemical property of the plastic, which is independent of whether the plastic is in the form of a film, or broken into sub-millimeter particles. Inherent biodegradability is a relative property; test method employed for its measurement must also be applied to positive and negative controls.
Lines 159-163 were amended to make the point more strongly that plastic particles are not equivalent to BDMs:

While these methods have the advantage of a defined system, they poorly mimic in situ degradation of BDMs.  First, the surface area is distributed differently because BDMs are not dispersed in small particles throughout the soil matrix, but rather, sold and used as films. Second, the chemical makeup of BDMs is different from pure polymers.  


4. Introduction: Beginning with the paragr starting with "In a recent study..", there appears to be a blurring of introductory material and discussion that belongs in the Results and Discussion section. The Introduction should describe the need and importance for the experimental procedure serving as the focus of this paper. The Introducton should more clearly state the objective of this experimental procedure.
Specifics of the experiment described by this method were included to give the reader some context with which to consider the methods, because steps within the Methods are limited to six lines of text in the Instructions to Authors.  Optimally, much of the context would accompany the pertinent steps in the Methods but then we would have exceeded the six-line limit.


5. The auhtors should discuss the possibility of parallel interactions with their BDM films. In addition to microbial or enzymatic attack, BDM films may be susceptible to hydrolytic degradation.
 

Hydrolytic degradation and other abiotic forces are mentioned in the first paragraph of the Introduction, Lines 108-117:

Degradation (defined as structural changes, fragmentation, and reduction in molecular weight, integrity, and strength4,5) occurs via a series of events, including both abiotic processes (thermal stress, photo-oxidation, hydrolysis, erosion and mechanical stress), and biological degradation6.  While abiotic processes can change the fragment size and characteristics of plastics, microorganisms are required for their ultimate mineralization to water and carbon dioxide (in aerobic conditions) and/or methane (under anaerobic conditions).  




Reviewer #2: 
Summary: 
This is a well-written and very descriptive methods paper. Logic flows and there is little room for confusion. Tables and figures compliment the protocol.

Major Concerns:
Terms such as "presumed", "presumably" and "may vary" are worrisome to me as a reader expected to follow a standard method. Authors should revisit the text where these terms are used and see if they can be reconciled. 
These words have been removed from the two places they occurred, in lines 174 and 238.

Minor Concerns:
Duration times should always follow particular techniques - often they are included later in the paper, but not always - be consistent and include duration times, temperatures, etc... whenever a particular technique is explained. Many reagent "recipes" are included with no standard citation - all recipes included should either be cited or explained. A few terms or phrases in the text could benefit from further explanation. See comments below:
The only instance I could find where duration time was not listed in the step where the technique is explained is steps 9.4-9.6, and these have been corrected in the paper (Lines 487-503).

Media and buffer recipes are described and properly cited in steps 2.3, 2.4 and 2.7.  Otherwise, the recipes are simply for the addition of water to a single reagent which is listed in the Reagents Table accompanying the paper.

Introduction:
end of first paragraph: Do you mean methane in an anaerobic environment? – Explain
Lines 114-117 have been edited for clarity:

While abiotic processes can change the fragment size and characteristics of plastics, microorganisms are required for their ultimate mineralization to water and carbon dioxide (in aerobic conditions) and/or methane (under anaerobic conditions).  


end of second paragraph: Give some examples as to why plastic persisting in the environment is undesireable.
The final sentence has been edited to refer the reader to multiple reviews exist on this topic (Lines 128-129):

Of these, the least labor-intensive fate is plowing BDMs into the soil, but without efficient degradation and mineralization during non-crop months (generally in the winter), plastic fragments could remain and interfere with agricultural equipment during spring tillage and planting, and persist in the environment where they significantly impact wildlife, plant life, and microbiota1,2,3,10.  


third from last sentence in fourth paragraph: Additives derived from...?
Addititves to commercial plastics are usually proprietary, and therefore I cannot address this comment.


fifth paragraph, first sentence: is one growing season enough?
One growing season mimics the amount of time a grower would normally used these products.  However, a reader could decide to leave their product out for longer than we did, if they wanted.  I think that is probably obvious to the reader.

fifth paragraph, last sentence: shouldn't be chosen on a presumption
This has been addressed – the word choice was poor. (Line 174).


sixth paragraph, third sentence: Why are they expected to be rare...?
Lines 190-193 have been edited for clarity:

BDM polymers and agar are both expected to be rare substrates for enzymes secreted by soil fungi, which have not evolved in environments that contain these polymers as potential nutrient sources, but both substrates are present in the plate bioassay described herein (Step 7).


sixth paragraph, last sentence: why are fungi not expected to grow on the films themselves?

Lines 200-203 have been edited for clarity:

Fungi growing on minimal medium plates are agar-degraders or oligotrophs, and are also expected to grow on the agar associated with BDM films in bioassay plates, but not on the films themselves (unless they serendipitously also degrade BDM polymers).  


Procedure: 
1. Explain why incubation times may vary. What is the duration of incubation?
Line 238 has been edited for clarity:

Incubation times are at the experimenter’s discretion.  

2.1. Should gloves be worn?
Line 252 now reads:

Wear gloves and avoid touching the inside and edges of vessels to exclude skin oils from fingerprints.


2.2 Why add chloramphenical?
The words “to exclude bacteria” have been added to Line 260.


2.3. Recipes should be cited.
These recipes have all been cited.  References 33,34, and 35 are all found within this step.  


2.4., 2.5., & 2.6 Autoclave at what temperature? duration?
Autoclaving always occurs at 121oC and duration depends upon volume.  Therefore, these parameters are not stated in the methods (of this or any other protocol I can think of).


2.6. citation for wetting agent non-toxicity
There is no such citation.  Because different fungi will be isolated by each experimenter, each species would need to be tested individually – if indeed any toxic effects were apparent.  This argument would also apply to every reagent used in this protocol, so I have included a disclaimer on line 247-249:

Note that it is possible that fungi may be isolated whose growth is inhibited by an ingredient in the reagents listed below.  If that occurs, some optimization may be required.  


2.7. citation for SEM fixation
This citation is already present (Ref 36).


3.6. Acceptable temperature range for cool, dark place?
Line 320 has been modified:

Store at room temperature in darkness.


4.3 Let plates site uncovered?
Lines 335-336 have been modified for clarity:

Let the plates sit right-side up with lids on overnight to solidify completely, and then store sealed sleeves agar-side up at 4oC in darkness.


6. incubation duration? citation for cycloheximide as fungal deterant.
As described above, incubation time is at the experimenter’s discretion.  Reference 37 has been added regarding cycloheximide.

6.2. Excate when?
As described above, incubation time (and therefore excavation time) is at the experimenter’s discretion.  


6.4. Vortex procedure citation.
There is no vortex citation.  This is what we found works, and we are reporting it as a good method.


6.6. Vortex duration?
Line 392 now reads:

Vortex for 30 sec at high speed.  


10.1. fixation citation.
There is no citation – after trying several conditions, this is what we found to work and we are reporting it herein.


10.6. Explain critical point drying and sputter coating.
These procedures will depend on the equipment available to the reader, and since equipment will vary by manufacturer, I cannot include a method for these.

Figure 2:
row three, column six: bacteria?
I think the reviewer means Table 2, and no, these are not bacteria; they are yeast, which are fungi.

Discussion:
last word of first paragraph: first use of this term - biodegraded? Accelerated? Augmented?
fourth paragraph, third sentence: needs citation.
This word, in Line 631, has been changed to degraded.

Literature Cited:
reference 24 should read: Miles, C.A., R. Wallace, A. Wszelaki, J. Martin, J. Cowan, T. Walters, and D. Inglis. 2012. Deterioration of potentially biodegradable alternatives to black plastic mulch in three tomato production regions. HortScience 47(9):1270-1277.

This reference was still in press when our manuscript was submitted to JoVE and the page numbers have now been accordingly added.

