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This very thorough and exhaustive report implies but does not make explicit, another 
dimension in scientific approach.  The report is intentionally “an issue-led, evidence-based 
review of the issues of concern to the science community and the general public.” (page 
23)  There are repeated comments about the need for case by case analysis. The 
dimension that is thereby lacking is the over-arching assessment of where GM 
technologies stand in the context of agricultural development generally.  
 
I suggest here that the polarization of the debate about GM crops – the opposing views of 
the protagonists and the anti GM, pro-organic – is based largely on opposite conclusions 
from the same science. 
 
One can distinguish at least two aspects of this 

a. that the division by issue and the separate case studies, while wholly valid in 
themselves, may not together add up to a clear evaluation of the topics as a whole. 
Put another way the micro detail however exact and complete, may not lead to a 
valid macro conclusion (as it should according to Adam Smith’s ‘invisible hand!).  
Therefore, the search for a satisfactory balance between benefits and possible dis-
benefits or risks, has tended to neglect more over-arching considerations. 

b. that historical changes in agricultural practice, as in the repeated comparisons in 
the Report between past trends and new GM applications, could lead to opposite 
conclusions. Past advances can be hailed as successes to be developed further by 
GM, or as warnings that indicate that changes in direction might be wiser. This is so, 
whatever the differences of view about the similarities or distinctiveness of GM 
technologies from conventional farming. 

 
One simple example, that of the development of fertilization with soluble nitrate or 
ammonium salts, is sufficient to illustrate a deficiency in scientific approach.  The discovery 
that plants take up soluble nutrients and the more than 150 years of research started at 
Rothampstead, which led to world-wide applications of this science, have been hugely 
successful. Yet this, together with the corresponding development of powerful pesticides 
and mechanization, has also led to the ecological problems of greatly intensified 
agriculture, now well recognised.  Alongside this, the science of how plants actually do 
take up nutrients, in contrast to how they can do so, has developed – that is, by the 
release of bound nutrients in symbiosis with soil micro-organisms. This development led to 
a whole new range of findings on ecological resilience, on plant health and probably on 
animal health.  For example, slow release of bound nitrogen maintains a high flux of 
nutrient through the plant to protein, but a low concentration of the intermediate amino 
acids. Thereby most pests and diseases are deprived of nutrient and the plant’s resistance 
to pests and diseases is increased. In contrast, the high nitrate dose for green revolution 
cultivation, leads to increased susceptibility to pest and increased use of pesticides. The 
latter further increase susceptibility by temporarily inhibiting protein synthesis. 
(Chaboussou, 1985).  Soluble nutrients similarly inhibit mycorrhiza and nitrate repels 
earthworms – synergistic benefits are thereby inhibited. 
 



In this way, two sciences for agriculture can be distinguished: the interventionist in which 
new techniques tend to over-ride constraining biological processes, and the observational 
in which those same biological processes are bent towards feeding people. 
The former, interventionist, leads to the range of technologies of conventional farming 
where the benefits must be weighed against environmental, health and other costs and 
preventive action taken as far as possible. This adds to the external costs of agriculture.  
The latter, observational, leads to an “organic” range of technologies, in which the benefits 
tend to be augmented by other, synergistic benefits as in the example above. 
 
The current GM situation clearly parallels the above example of soluble fertilizers. Here we 
have a new intervention, with firm roots in the biology yet over-riding what actually 
happens in gene modification in nature. The stark contrast is between these two 
approaches to applying equally thorough science: on one hand, the success of a long 
historical precedent; on the other, the creation of newer integrating applications.  The 
Report does not fully face this contrast. 
 
As currently so much effort is being put towards improved public understanding of science, 
perhaps a simple comparison or metaphor which everyone can understand is needed. The 
processes and contrasts of breast feeding and bottle feeding have been extensively 
researched. Advances in baby foods now provide splendid diets. Yet advances in health 
care to help women to breast feed, are clearly the more fundamental.  All are now agreed 
that bottle feeding is sometimes needed, but that the nutritional, health, psychological and 
social aspects are provided synergistically through breast feeding. 
 
The fear that GM cropping might yet further intensify farming thus leading to further losses 
of biodiversity, was expressed twice at the Royal Society meeting on 11th Feb, mentioned 
in the contributions to this debate, but not followed up. Given the lessons from 
conventional agriculture, this fear of the reduced farming and biological diversities that 
could result from GM applications, serves to indicate that the thrust of agricultural 
development needs to take new directions. 
 
The above comments might help to show why the “organic movement” is so against GM 
cropping and the protagonists of GM are so against organic farming. These two 
approaches are incompatible philosophies about how one conducts good and thorough 
applied science. This is underlies the choice that the public has to make.  The GMNation? 
Debate did not provide the forum for such a choice, and the current Report has not yet 
made it explicit. 
 
I wrote an “occasional paper” on these issues “The Science Missing from the GM Debate” 
in 1999, available at : 
 http://www.che.ac.uk/publications/missingscience.htm 
(this web version is all underlined through some error: I can send a better version on 
request). 
 
-------------------------------------------------------------- 
The following need not be included in the web publication: 
 
The comments above address particularly the following sections of the Report: 
Page 17:  “Most of the environmental issues raised by growing currently available GM 
crops do not differ qualitatively from conventional crops. In both the GM and conventional 
context, we are limited in our ability to predict ecological changes within complex systems. 
 

http://www.che.ac.uk/publications/missingscience.htm


p. 26 : “and to make comparisons with non-GM crops grown in conventional, organic or 
other lower intensity farming systems.” 
 
p. 27: last line. I add further:  The term genetic modification is itself an unfortunate phrase, 
for the reasons unwittingly given: that man has since the dawn of farming modified the 
genetic base of plants and animals. All of these however, including modern extreme 
methods such as radiation induced mutation and embryo rescue, have modified but not 
inserted foreign genes.  Manipulation  would be better, but gene transfer  would be correct. 
 
Para 6.7.5 
Thus, one important environmental issue surrounding GM crops, particularly GM HT crops, 
is whether they might make a bad situation for biodiversity even worse. There are many 
other changes in agricultural practice, which over the same timescale could also have 
deleterious effects on biodiversity, and many of these are currently subject to less scrutiny 
than GM crops….. This issue is therefore not unique to GM crops, but part of the wider 
consideration of agriculture, environment and the rural economy, which is at the heart of 
the debate over review and reform of the Common Agricultural Policy. 
 
6.8.5 
It should be pointed out that current widespread changes in agriculture with new crops, 
varieties, chemicals, equipment, and operations are also likely to affect biodiversity, yet 
typically receive negligible scrutiny. 


