
 
 
 

PEER REVIEW REPORT 
FOR 

WHITE PAPER: PERSPECTIVE ON  
CREEPING BENTGRASS (Agrostis stolonifera L.) 

 
 
 

USDA Animal and Plant Health Inspection Service 
Biotechnology Regulatory Services 

Riverdale, MD 
June, 2006 

 
 



Report of Peer Reviewer 1 





Report of Peer Reviewer 2 



Whitepaper Review USDA-APHIS BRS 
 
In my opinion, the manuscript entitled “White Paper: Perspective on Creeping Bentgrass 
(Agrostis stolonifera L.) is an accurate and objective assessment of the current scientific 
knowledge regarding the biology, ecology, genetics, and taxonomic status of creeping 
bentgrass (Agrostis stolonifera L.).   
 
I base my opinion upon my personal knowledge of the species and the thoroughness and 
breadth of the literature review contained in the White Paper itself.  This White Paper 
reviewed cited references from scientific journals, books, proceedings, theses and 
dissertations, Agricultural Extension bulletins, trade journal articles and web sites that 
have been published, or are otherwise available in the public domain, within the USA and 
abroad; and, also contain the most recent to the most relevant older literature. 
 
Moreover, this White Paper synthesizes the relevant scientific conclusions in a very 
concise and interpretable manner.  For example, the taxonomic complexities of creeping 
bentgrass are daunting, even for experts, and yet this White Paper compiles and explains 
the taxonomic relationships among Agrostis species, and the problems therein, in a very 
understandable fashion.   
 
In addition, I found this White Paper to be aseptically clean of opinion or conclusion of 
any proposed hypothesis.  For example, when describing the low levels of fertility among 
interspecific F1 hybrids (based on a potential of 1,800 seeds per inflorescence), the 
possibility was noted that such F1’s may be long-lived through vegetative propagation.  
However, the reader is left to infer for themselves whether or not this longevity would 
appreciably increase the “low level” of fertility over time.  I view this absence of position 
as a problem only for any future publication of this White Paper in a scientific journal. 
 
Lastly, I highly recommend that this manuscript be shared with other Federal government 
agencies with regulatory responsibilities, for example the US Patent and Trademark 
Office, as a demonstration of the extensive information resources available for utilization 
in such activities as “prior art” searches.  In all seriousness, such agencies desperately 
need to be informed as to the extent of available data base resources and instructed in 
accessing the diversity of such global information. 
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White Paper on Agrostis stolonifera 
Before beginning my comments, I should tell you that I provided a draft version to the author of 
[deleted].  [Author] commented that he was impressed by the thoroughness of the review and the 
fact that MacBryde did not gloss over the complexities of the genus, nor the amount that we do 
not know.   

• Scope & Depth – Does the document adequately review the body of scientific knowledge on the 
subject of A. stolonifera biology and ecology?  Are any significant references omitted? 

The white paper provides a very thorough review of what is known about Agrostis stolonifera, 
and what is not known. I would prefer that what is not known to be emphasized because it is the 
unknown that leads to unforeseen problems. For instance, on p. 11 mentions that golf greens are 
sometimes cut vertically to reduce thatch. There is no statement, because there are no data, on 
whether the resulting fragments disperse into the surrounding area where they are more likely to 
flower.  

• Currency – Does the document reflect current scientific thinking on the subject?  Are references 
cited that are superseded by more recent literature? 

My phrasing would be that it reflects current scientific knowledge. It is well written. It is my 
impression that the guidelines did not ask for a summary of scientific thought, just as the 
guidelines for reviewers are very clearly constrained.  If by thought you mean factual 
conclusions, yes, they are reflected.   

 
• Clarity and Focus – Is the purpose of the document clear?  Are any sections vague or 

ambiguous? 

The purpose is clear from the accompanying materials. The content of the document is well-
written and, in general, clear.  I am not sure what “them” in the last sentence refers to; otherwise 
I had not problem with understanding the content. 

 
• Accuracy – Is any information in the document factually incorrect?  Does the document 

accurately characterize the content of references cited?  Are conclusions and summary statements 
drawn in the document scientifically justified? Does the document clearly identify significant 
areas of scientific uncertainty on the subject?  

I am not aware of any factual errors in the document. The statements made seem to reflect 
accurately the content of the references cited. There are almost no conclusions drawn; the 
summary statements appear justified. Re areas of uncertainty, see under scope and depth.  

 
• Objectivity – Does the document present the body of scientific knowledge on this subject in a 

fair, objective manner?  Are references selectively cited or discussed in such a way as to 
introduce bias into the document?  Are judgments the author makes regarding scientific 
uncertainty reasonable? 

I would describe the document as painfully objective.  I see no evidence of selective citation or 
discussion.  The author is non-judgmental.   
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Anonymous review of White paper on creeping bentgrass Page 1 of 4 

Reviewer Report to:  Peer Review Manager 
 
Regarding:  White paper: Perspectives on creeping bentgrass, Agrostis 
stolonifera L. USDA/APHIS/BRS (B. MacBryde, ver. 12/12/2005) 
 
Prepared by:  Anonymous, February 7, 2006 
 
Answering:  "Does this White Paper accurately and objectively assess 
current scientific knowledge of Agrostis stolonifera? 
 
Response:  (2) Yes, but only after revisions have been made to address 
specific weaknesses. 
 
Supporting detail 
 
The White Paper thoroughly fulfills most of the criteria in the instructions 
(objectivity, currency, scope, and depth), especially in taxonomy and cytology.  
There are specific weaknesses in not including a statement of purpose as 
suggested in the review instructions, and in not addressing scientific uncertainty 
about native status and weediness and their definitions, and in not providing an 
adequate quantitative understanding of ecology and competitive mechanisms.  
The latter gap could reduce objectivity. 
 
The taxonomy of Agrostis has been confused by the use of scientific names in 
the trade and by agronomists, and the White Paper does a fine job of explaining 
the species relationships, which is one foundation for other questions that may 
later be asked.  Much of the White Paper merely heaps large numbers of 
citations to support a minor point, without justifying their inclusion, and ignores 
the pertinence of those cited papers to major points of ecology and competitive 
mechanisms. 
 
While the first two weaknesses (no statement of purpose and uncertainty in 
concept of native status and weediness) can be corrected easily, the third 
weakness (quantitative understanding and ecology) may be difficult to correct, 
yet a failure to correct it may lead to biased interpretations. 
 
1.  Statement of purpose.  The review instructions ask, "Is the purpose of the 
document clear?" 
 
No, the White Paper document states no purpose, goal, or objective. 
 
This is minor, and can be corrected.  The cover document that was attached with 
the White Paper, but not a part of it, lists in the first paragraph these purposes: to 
summarize the biology and ecology of creeping bentgrass; to support the APHIS 
preliminary risk assessment of a genetically engineered strain of creeping 
bentgrass tolerant to the herbicide glyphosate; and to inform the decision to 
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prepare an environmental impact statement under the National Environmental 
Policy Act to assess potential impacts of granting the petition. 
 
Therefore, if these are the purposes of the White Paper document, these can be 
imported to satisfy the need to make clear the purpose of the document. 
 
2.  Scientific uncertainty.  The review instructions ask, "Does the document 
clearly identify significant areas of scientific uncertainty on the subject?" 
 
No, despite pointing out by question marks in Table 1 and Figure 1, the 
uncertainty of cytotaxonomy, native status, and the occurrence of interspecific 
hybrids, there are significant areas of uncertainty that should be mentioned. 
 
There is not a clear definition of native status, or the distinction between 
naturalized or introduced, nor is there any qualification of the inadequate 
evidence of early colonial history or native status of plant species based at best 
on inference from early writers.  For example, A. capillaris is said to have been 
"introduced to New England early for pasture — it is mentioned in 1747 (Odland 
1930) and likely was present a century earlier (cf. Cronon 1983; Sauer 1942)."  
Checking Sauer (1942), there is no mention of Agrostis spp., even though Carl 
Sauer mentioned the scientific names for other species.  What Sauer did say 
was, "In the second half of the seventeenth century, English grasses began to 
make a noticeable improvement in pastures and meadows."  What should be 
mentioned is that early English writers in North America gave very little attention 
to grass species, so the antiquity and identity of grass species in the 1600s and 
perhaps much later is speculative and uncertain. 
 
There is not a clear definition of what is a weed, the terminology associated with 
weediness is inadequate and is based on multiple authors, and thus it is 
uncertain what is the weediness of creeping bentgrass and its relatives.  For 
example, the areas where creeping bentgrass can establish are described as 
"relatively open or bare" and "somewhat dense," while introgressed backcrosses 
can be "notable aspects of some vegetation."  These vague words increase 
scientific uncertainty.  Some reference to attempts to define and predict 
weediness, and the difficulty of finding a universal understanding, would be 
helpful. 
 
The foregoing areas of scientific uncertainty can be satisfied by providing 
definitions, by removing vague adverbs, and by stating that certain areas are 
uncertain. 
 
3.  Objectivity, quantitative relationships, and ecology.  The review instructions 
ask, "Does the document present the body of scientific knowledge on this subject 
in a fair, objective manner?" 
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No, while the document presents taxonomic and cytological data in great detail, it 
inadequately presents other kinds of data, such as quantitative data, and is weak 
in the areas of ecology and the competitive interrelationships between creeping 
bentgrass and other species.  
 
As one example, there is passing reference in a few places, most notably in 6.7, 
to a study by Wipff and Fricker (2001), which is said to pertain to pollen dispersal 
of creeping bentgrass and potential for fertilization and hybridization with other 
species. 
 
In fact, the Wipff and Fricker study, while not dealing with the potential for 
hybridization with other species, directly observed in creeping bentgrass the 
attenuation of the rate of intraspecific gene flow with distance, which is very 
significant biologically and ecologically and should be given more detailed 
quantitative treatment in the context that it was intended, to make it more clear 
what the study learned and what is the degree of uncertainty. 
 
The White Paper states that in the Wipff and Fricker (2001) study, the pollen 
traveled up to 4,296 ft, which was estimated, said the White Paper, "by 
calculation".  In fact, in that particular experiment involving 1998 data from the 
NE transect, the pollen only traveled 268 feet, and the report of 4,296 ft was 
based on the authors' extending the calculated exponential decay curve beyond 
the realm of observation, to the distance that transgenic pollen introgression 
would be attenuated to 0.02%, which was an arbitrary point of estimate. 
 
Wipff and Fricker did not estimate "by calculation" how far pollen traveled, but 
they estimated "by calculation" how far 0.02% transgenic pollen introgression 
would extend.  Yet there is no mention of the 0.02% in the White Paper. 
 
When an exponential decay equation estimates how far transgenic pollen 
introgression extends (recognizing the perils of estimating beyond the range of 
observation) the correct answer is "infinity".   An exponential decay equation 
allows for estimating gene flow 10, 100, or even 1000 km from the origin.  
Although the estimates would be vanishingly small, they would still be larger than 
zero, as readily as there would be a non-zero estimate available for 4,296 ft from 
the origin. 
 
The solution is for the implausibility of infinite pollen travel is to report exponential 
decay equations as fully as possible, as they were intended, along with 
appropriate estimates of uncertainty, even if a nonparametric estimate of risk has 
to be constructed from the data, and even if the exponential decay equations 
have to be reconstructed from the published figures. 
 
Another solution to find meaningful and plausible information from an exponential 
decay equation with infinite tails is to multiply the rate of gene flow by the area 
affected, to find an aggregate gene flow. 
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If only the furthest absolute limit of known gene flow is reported, then that will 
necessarily understate the potential for gene flow, and if only an estimate of the 
absolute limit of known gene flow is reported, then that will overstate the potential 
for gene flow.  Both results are biased, and both result from inadequately 
reporting quantitative rate data as it was intended to be used. 
 
As another example of referencing good quantitative data, and then not doing 
anything useful with it, is the study of Lush (1990).  This paper is cited as one of 
nearly 40 references supporting the fact that creeping bentgrass is normally 
seeded rather than propagated vegetatively.  It can be easily established that 
creeping bentgrass is normally seeded, and it does not require nearly forty 
references to prove that. 
 
But the point of the Lush (1990) study is that turfgrass species vary in biomass 
and tiller density, which can be used to predict visual assessment, wear, and 
possibly other biological and functional characteristics.  Creeping bentgrass has 
the highest tiller density of any turf species, and that fact may be helpful when 
considering the potential of biological invasion and contamination of mixtures. 
 
There are other kinds of quantitative data that might be available, and would be 
helpful to know, on the biology and ecology of bentgrass, for example, (a) What 
is the area and economic value of bentgrass grown in the landscape and on what 
portion of the world is it grown? (b) What is the percentage composition of 
bentgrass in natural and human affected ecosystems and does creeping 
bentgrass sometimes occur as a monoculture?  (c) What is the percentage 
mention of bentgrass as a weed in various weed floras, compared with the 
percentage of its not being mentioned?  (d) What other species (e.g., Poa annua) 
does creeping bentgrass occur with in the landscape, either as an intended 
mixture or as a contaminant, and what is the experience in cultural and herbicide 
management of such mixtures? 
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