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Executive Summary






The Office of Management and Budget (OMB) requires a peer review for important scientific information to ensure the quality of scientific and technical research and guide improvements in draft scientific documents before federal agencies disseminate them (OMB, 2004). The Animal and Plant Health Inspection Service (APHIS) is interested in conducting a peer review of the document: Mortality of Pink Bollworm, Pectinophora gossypiella (Saunders), and Boll Weevil, Anthonomus grandis Boheman, Through Gin Processing and in High-Compression Baled Cotton (Gossypium spp.). 

This document is an evaluation of the efficacy of the ginning and baling process for cotton as mitigation for P. gossypiella and A. grandis as a replacement for the mandatory methyl bromide fumigation of domestic baled cotton moving from infest to non-infested areas in the United States, and for foreign imports of cotton from countries infested by these pests.
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Background and Objective1


The scientific document describes cotton processing as an alternative to fumigation. In this report, background information about the peer review process, key questions or the charge to the reviewers, and the four peer reviews are presented.

This document is an evaluation of the efficacy of the ginning and baling process for cotton as mitigation for Pectinophora gossypiella (Saunders) (Pink Bollworm), and Anthonomus grandis Boheman (Boll Weevil).  Current regulations require a mandatory methyl bromide fumigation of baled cotton moving from infested to non-infested areas in the United States, and for foreign imports of cotton from countries infested by these pests.

In its passage with the cotton to the gin stand, adults, larvae, or pupae of P. gossypiella or A. grandis encounter severe mechanical and environmental conditions, including agitation and pressing by multiple spiked cylinders against grid-rod sections, wiping onto saw-toothed cylinders by stationary brushes, being repeatedly thrown against stationary rods by centrifugal forces 25-50 times the force of gravity, striking the walls of conveyance piping at speeds up to 100 km/h, and exposure to temperatures as high as 176ºC.  An analysis of the scientific evidence shows that the risks associated with the domestic movement or importation of cotton infested by these pests in cotton lint and linters can be successfully mitigated by the ginning process and compression to a minimum of 22 lb/ft3. 

This analysis likely to be controversial for certain stakeholders because of the potential negative effect on the fumigation treatment industry.  The cotton producers may also challenge the process and results because of perceived increases in risk and competition.  Expertise in entomology, treatment efficacy, and cotton processing are needed for this review.

The analysis conducted by APHIS is scientifically important and thus warrants an external peer review as per the Office of Management and Budget (OMB) (2004) guidelines1. Peer review is an important process that can help ensure that the quality of scientific information meets the standards of the technical community, and it can help strengthen and clarify the analysis.

1OMB (The Office of Management and Budget). 2004. Final Information Quality Bulletin 
  for Peer Review. A Memorandum for Heads of Departments and Agencies. M-05-03. The 
  Office of Management and Budget, the Executive Office of the President, Washington, DC. 
  December 16, 2004.
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Description of Review Process2







Five peer reviewers were selected based on their expertise and experience in the areas of entomology, and cotton ginning equipment/processes. The list was finalized to four reviewers based upon their availability.

The following individuals reviewed the document:

	Peer Reviewers (alphabetical order)

Paul A. Funk, Ph.D.
Research Agricultural Engineer
USDA, ARS, Southwestern Cotton Ginning Research Laboratory
Mesilla Park, NM

Randall G. Luttrell, Ph.D.
Research Leader
USDA, ARS Southern Insect Management Research Unit
Jamie Whitten Delta States Research Center
Stoneville, Mississippi

Thomas W. Sappington, Ph.D.
Research Entomologist
USDA, ARS, Corn Insects & Crop Genetics Research Unit
Genetics Laboratory, Iowa State University

Dale W. Spurgeon, Ph.D. 
Research Leader
USDA, ARS, Arid-Land Agricultural Research Center
Maricopa, AZ
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Charge to the Peer Reviewers3


				April 3, 2013



APHIS asked the reviewers to focus and structure their reviews on the specific questions listed below.

1. Does the document and literature cited evince an adequate understanding of the scientific background and regulatory situation?

2. Are the conclusions adequately supported by the best available science?

3. Given the same scientific information, is a similarly situated scientist likely to arrive at the same conclusion? 

4. Are all important assumptions identified and uncertainties clearly stated?

5. Overall, is the scientific information accurate and sufficiently complete to support the conclusions?
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Peer Reviews43



Review #1

Review of "Mortality of Pink Bollworm, Pectinophora gossypiella (Saunders) and Boll Weevil, Anthonomus grandis Boheman, Through Gin Processing and in High-Compression Baled Cotton (Gossypium spp.)", by Gary L. Cave.  

I agree with the author's conclusions based on my own research and what I know of the literature.  However, I think the presentation of the literature could (and should) be improved, which can be done without lengthening the document.  A problem that presents itself for both P. gossypiella and A. grandis in sections 5.2a and 5.2b is that some literature is reviewed where survival data are summarized for insects into the cottonseed or trash.  This is distracting, and I don't think relevant to the question being addressed in the document.  Information on survival into the rock trap or trash fractions of gin output is important only for situations in which the area around the gin is at risk of infestation.  Survival of insects into the seed fraction is important only if commercial movement of seed is being addressed.  It is not relevant to infestation risk through commercial movement of bales, whether international or within the U.S.  I provide more details below and suggestions of other key papers for inclusion.

The literature summary of P. gossypiella (pink bollworm) mortality in the gin (section 5.2a) is incomplete and somewhat confusing.  On the face of it, the data reported from the Graham et al. (1968) study will seem disturbing to a reader in that they indicate survival of 
P. gossypiella in cleaned lint – i.e., moths emerging from cleaned lint in cages.  Thus, as presented, the author's summary does not support the conclusion that the gin kills all 
P. gossypiella in the lint fraction up to the point of the bale press.  However, the Graham et al. paper is about roller-gins, whereas the vast majority of gins are saw-type.  Roller gins are used almost exclusively for niche-market extra-long staple cotton, which constitutes only about 6% of cotton produced worldwide (Gillum, M. N.,  D. W. Van Dorn, B. M. Norman, and C. Owen. 1994. Pp. 244-258, in: W. S. Anthony and W. D. Mayfield [eds.], Cotton Ginners Handbook. U.S. Department of Agriculture, Agricultural Handbook 503.).  The conclusion in the APHIS document is focused on saw-type ginning, as it should be.  Thus, the detailed paragraph in section 5.2a on the roller-gin data from the Graham et al. study is out of place and could lead the reader to a different conclusion than that drawn by the author in the document.  The Graham et al. findings should be mentioned, but the author should clearly emphasize that these data apply only to roller-type gins, which are relatively uncommon.

I am not familiar with the Noble (1969) publication cited at the beginning of this section, and do not have a copy.  From what the author says, that study applies to both saw-type and roller-type gins, but it is not clear if it was only concerned with survival into seed and trash outputs, or if the mortality data refers to that in the lint after passing through the roller-gin stand.  I assume it is the former (68% survival through the roller-gin stand into lint seems impossible,

especially given the data in Graham et al. 1968); if so, it is not relevant to the document at hand which is concerned with survival in lint to the bale press, not with survival into trash or seed.  If Noble (1969) presented data on survival into the lint fraction after passage through the gin stand, that would be of interest and should be highlighted by the author.  The Hughs and Staten (1995) study only reports data on survival of P. gossypiella into the trash as a function of different trash fan tip speeds.  Trash is a different output of the gin than lint which is to be baled, so I'm not sure what the relevance of that study is to this document.

The key reference that needs to be cited and discussed in section 5.2a probably is: 
Robertson, O. T., D. F. Martin, D. M. Alberson, V. L. Stedronsky, and D. M. McEachern. 1963. P. gossypiella kill with improved gin equipment. USDA Prod. Res. Rep. 73. 8 p.  
In this study, Robertson et al. (1963) found that no P. gossypiella larvae survive through the saw-type gin stand to make it to the lint cleaner.  Experiments further showed that if any larvae did somehow survive through the gin stand, none can survive through a saw-type lint cleaner. (Note, I was not able to find my copy of this original report, but am making these comments based on its abstract and confirmed by descriptions of its content by Hughs et al. 2006. Hopefully the author can obtain a copy of the full report.)  To my knowledge – and I must warn that I do not have any direct experience with P. gossypiella, nor have I conducted a careful review of its literature – this is the definitive study to show that P. gossypiella larvae do not survive to the bale press, at least in saw-type gins. 

In the case of the A. grandis (boll weevil) review of mortality in the gin (section 5.2b), I have a couple of suggestions.  The summary of the first paper (Sappington et al. 2004a) is fine, except that the last two sentences on survival into the rock trap (or green boll trap) and into the gin trash is not relevant to the question at hand.  The second paper cited (Sappington et al. 2004b) seems not relevant at all to the document, because it is related entirely to survival into the trash fraction through trash fans.  

The third study cited (Sappington et al. 2004c) is important, because it quantifies the risk of survival in the lint fraction through all ginning processes (taking pre-gin stand survival from Sappington et al. 2004a into account) up to the bale press.  I would suggest phrasing the sentences to indicate that they found no evidence of survival (rather than "little chance" of survival) through the saw-type gin stand into the lint fraction, and no evidence of survival potential through even one saw-type lint cleaner.  And, importantly, even when using the 95% upper confidence level of possible survival based on the sample sizes of marked weevils used in the experiments, the statistically least possible mortality in the lint fraction on approach to the bale press (99.99998%) was greater than the probit 9 level threshold (99.9968%) traditionally used to declare quarantine-level safety.

The Hughs et al. (2006) study provides independent confirmation of the inability of A. grandis to survive in the lint fraction to the bale press.  In addition, data on survival of the bale press in that study indicate at least 1 boll weevil survived at 28 lb/ft3.  Though Hughs et al. speculated this was apparently an anomaly, Brashears et al. (2002) (this study should be cited: Brashears, A. D., R. V. Baker, T. W. Sappington, S. C. Carroll, M. D. Arnold, and M. N. Parajulee.  2002.  Boll weevil survival in baled lint.  Proc. Beltwide Cotton Conf.  5 pp.) found that survival is possible (though at a very low rate) at a tie-out compression up to 31.3 lb/ft3, but not at 32.5 lb/ft3.  Most universal density bales are compressed to greater than 30 lb/ft3 during tie-out, as the author points out.  

Conclusion section: Although the author is correct in the last sentence that a weevil emerging in a UD bale is doomed, I suggest that he be sure to emphasize that there is virtually no possibility of a boll weevil making it through even minimal ginning machine sequences to approach the bale press alive in the lint in the first place.  This is the conclusion of two independent groups, Sappington et al. 2004c, and Hughs et al. 2006.  Data from these studies indicate, therefore, that even underweight bales are not a threat.  Finally, I don't know what the current regulations state, but movement of cotton bales out of areas of the U.S. where the boll weevil has been eradicated and where pink bollworm has been eradicated (or never present) obviously pose zero threat to receiving areas, so there is no reason to fumigate.  I would add that the idea of fumigating bales of lint is incomprehensible in the first place, because the fumigant cannot possibly infiltrate UD bales beyond possibly a couple of inches from the surface at most – but that issue is probably outside the scope of the present document.

I suggest splitting the next-to-last sentence in the Conclusion into 2 sentences.  As is, it is convoluted and at risk of the reader misconstruing the meaning – it took me three tries to work through it and be able to see what I assume is the intended message of the author.  Please consider changing to:  

"Based upon these survival studies it should be concluded that P. gossypiella, and A. grandis in cotton lint and linters can be successfully mitigated by the ginning process and compression to a minimum of 22 lb/ft3, which are sufficient to meet the quarantine security requirements of the United States for both domestic movement and cotton imports. Therefore, the fumigation of uniform, densely packed, baled cotton is unwarranted."
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Review #2

Review of “Mortality of Pink Bollworm, Pectinophora gossypiella (Saunders) and Boll Weevil, Anthonomus grandis Boheman, Through Gin Processing and in High-Compression Baled Cotton (Gossypium spp.)

Having the benefit of the review of this document by Thomas Sappington (ARS), I concur with Dr. Sappington’s assessment with the possible exception of comments regarding roller-ginned cotton.  In short, if the document is to support only changes in the regulations governing cotton lint in uniform-density (UD) bales, too much text is devoted to infestations of pink bollworm and boll weevil in gin trash, green bolls, and seed.  Because explanation of the current regulations (Part 4. Cotton Quarantine and Treatment - The Current Regulations) contains language regarding gin waste, seed and seed products, and fabric packaging materials, it may not be necessary to remove other references to these materials entirely.  Instead, an explicit statement in both the Executive Summary and the Conclusion indicating that proposed changes are applicable only to cotton lint in UD bales would eliminate any potential misinterpretation of the document.

Regarding the ginning process (5.1 Seed-Cotton Cleaning System), the text specifies a target cotton lint moisture content of 5-8%, whereas the copy I have seen of the Cotton Ginners Handbook (Anthony, W.S., and W. D. Mayfield [eds.]. 1994. Cotton Ginners Handbook. Revised. USDA Agricultural Handbook 503) specifies a target lint moisture content of 6-7%.  Although the handbook does not explicitly specify so, my impression is that this target moisture is for saw-ginned cotton.  My recent discussion with Mr. Don Van Schuyver, Manager of the Semi-Tropic Cooperative Gin and Almond Huller, Wasco, CA, indicated a lower moisture content (down to 1%), and consequently higher dryer temperatures, for most roller-ginned cotton.  

Section 5.2, The Ginning and Lint Cleaning Process, mentions the use of the roller gin for ELS cottons.  In at least California, a substantial portion of the Upland (Acala) crop is also roller ginned.  I suspect the same practice is common in New Mexico, Arizona, and Far West Texas as operation of a roller gin exclusively for ELS cotton is difficult to justify economically when acreage is limited.  Although the expense of roller ginning is marginally greater than for saw ginning, a small marketing advantage for roller ginned Upland cotton at least partially offsets these increased costs.  

The report of relatively high pink bollworm survival through the roller gin stand by Noble (1969) in section 5.2a (The Ginning Process - Pectinophora gossypiella Mortality) may not be as relevant as it at first appears.  Although the publication date is late enough to imply use of a modern rotary knife gin, the description of the research indicates studies were initiated in 1953.  It is my understanding the reciprocating knife roller gin was the prevalent roller gin type of that era.  Modern commercial roller gins use a high-speed rotary knife roller, and the reciprocating knife roller is no longer in commercial use.

The report by Graham et al. (1968) also has some important limitations regarding its applicability to modern roller ginning.  Although Graham et al. examined pink bollworm 






survival through both reciprocating and rotary knife roller gins, they evaluated infestation rates of 30 to more than 50 pink bollworm larvae per pound of seed cotton, which are many times higher than infestation levels that would be encountered in commercially harvested cotton.  In addition, Graham et al. reported an alarming number of whole seeds in the ginned cotton, and it seems highly likely that the adult pink bollworms they recovered from ginned lint originated from these seed.  Based on my discussion with Mr. Van Schuyver, whole seed rarely passes through a commercial roller gin unless the equipment malfunctions or is improperly adjusted.  In fact, California ginners devote considerable effort to optimize the use of lint cleaners to avoid even seed fragments in ginned cotton because of their potential impact on lint value.  

Given the shortcomings of the experiments reported by Noble (1969) and Graham et al. (1968), it seems likely their estimates of pink bollworm mortality in the roller gin are extremely conservative.  In addition, both larvae and pupae of the pink bollworm are more fragile than are adults of the boll weevil, and therefore would seem less likely than the boll weevil to survive the various processes involved in ginning.  Unfortunately, I know of no more recent or relevant demonstrations of pink bollworm mortality from roller ginning than those cited in this report.  Nor do I know of examinations of boll weevil mortality from the roller gin.  This lack of relevant information may warrant the exclusion from regulatory change of roller ginned cotton originating from regions known to be infested with either the pink bollworm or boll weevil.





Review #3

Mortality of Pink Bollworm and Boll Weevil through Gin Processing…”

This is a vital document, and one that I hope will be useful both in increasing free trade and in reducing reliance on a dangerous substance.

Focus Areas: 

Positive: The document evidences a solid scientific and regulatory understanding; the conclusions are supported by the published literature; another scientist looking at the same information would likely draw the same conclusions; and overall the information is accurate and complete.

Requires a little bit more work: The document does not clearly state the following key assumption and uncertainty: Cotton gins vary considerably in their construction and operation.  The mortality of pests is primarily assured by the absence of oxygen in bales compressed above 352 kg m-3 (22 lb ft-3) and is further assured by the rigors of the thermal and mechanical processes leading up to bale formation.

My first time through, I missed the part that this document assumes that cotton will only be imported from countries where ginning closely resembles or includes the same steps and processes as the gins that were the subject of the cited research.  Not all cotton gins are constructed with the equipment typically found in U.S. cotton gins.  Some countries, especially those where cotton is hand harvested, may not have as much seed cotton and lint cleaning.  I’m a little dense, but it might help to say something like that.  So, I would like to suggest one or the other modification to the last line of the executive summary:

“An analysis of the scientific evidence shows that the risks associated with the domestic movement or importation of cotton lint and linters from areas where these pests are found can be mitigated by the above described ginning process and compression to a minimum density of 352 kg m-3 (22 lb ft-3).”
-OR-
“An analysis of the scientific evidence shows that the risks associated with the domestic movement or importation of cotton lint and linters from areas where these pests are found can be mitigated by ginning processes that include at least two stages of seed cotton cleaning and at least one stage of lint cleaning and compression to a minimum density of 352 kg m-3 (22 lb ft-3).”

Extraneous suggested minor edits

2. Biology… (last full line):
A space is mission after “… (Noble, 1969).

3. Biology… (third line):
A space is missing after “… Smith and Harris, 1994).”


Page 2; 7 CFR (I don’t know if this is allowed, since you are quoting the Code of Federal Regulations, but) density is only given in units of pounds per cubic foot, and some readers of this document may be more familiar with metric units.

Page 3; 5.2 Ginning… 4th and 5th lines -I suggest rewording for clarity: 
“…remove the lint (long fibers that are used as textile raw materials) from the seed.”

Page 3; 5.2 Ginning… lines 5-7: 
“Then the ginned lint is further cleaned by passing it through lint cleaning machinery appropriate to the variety and ginning process.”

Page 4; first paragraph, line 6:
Replace “a series of beater cleaners” with “a flow-through air lint cleaner and one or two cylinder cleaners or a mill-type lint cleaner and a flow-through air lint cleaner (Whitelock et al., 2007).”

Whitelock, D.P., Armijo, C.B., Gamble, G.R., Hughs, S.E. 2007. Survey of seed-cotton and lint cleaning equipment in US roller gins. Journal of Cotton Science. 11:128-140.

Page 4; first paragraph:
Weights, densities and lengths are in imperial units, adding SI units may be helpful to readers more familiar with same.

Page 4; first paragraph, eighth line:
“…bales that weigh between 450 and 500 pounds, and that typically have a density of…”

Page 4; third paragraph:
Weights are in imperial units, adding SI units may be helpful to readers more familiar with same.

Page 4; last paragraph:
Length, weight and velocity are in SI units, adding imperial units may be helpful to readers more familiar with same.

Page 4; last paragraph – line 6:
Space missing in “107.3cm” and “100%effective” (this could be an artifact of Adobe Reader, and not a problem in the source document).

Page 5; first paragraph:
Temperature is in SI units, adding imperial units may be helpful to readers more familiar with same.

Page 5; last paragraph:
Density is in imperial units, adding SI units may be helpful to readers more familiar with same.

Page 6; conclusion paragraph – same complaint about units.



Page 6; conclusion paragraph – lines 10-15; This sentence was so long the meaning got inverted.  I’d like to suggest:

“Based upon published studies of P. gossypiella and A. grandis survival through the ginning process it should be concluded that the fumigation of uniform, densely-packed baled cotton is unwarranted.  A ginning process that include at least two stages of seed cotton cleaning and at least one stage of lint cleaning and compression to a minimum density of 352 kg m-3 (22 lb ft-3) is sufficient to meet the quarantine security requirements of the United States for domestic movement and imports of cotton lint and linters.”





Review #4

I find the document to be a fair interpretation of current knowledge about the survival of boll weevil and pink bollworm in ginned cotton.  The literature cited is relevant and well summarized.

Current estimates of insect survival rates are based largely on research by Hughs and colleagues in New Mexico and studies by Sappington and colleagues in Texas.   The more recent studies have specifically emphasized boll weevil survival.

Based on these recent entomological studies that concluded that fumigation or quarantine of ginned cotton was unnecessary to guard against boll weevil re- introduction into eradicated regions, I find the document and conclusions to be objectively stated.






Agency Response543

May 17, 2013


The Agency has considered the critique by the Peer Reviewers, and has incorporated their responses into the final document.
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