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Abstract 

In the course of the close interplay between any scientific approach and its object, research has a modifying impact on the latter. The same is true for agriculture as scientific object. This is a particularly evident problem in organic farming, as the worldview of organic farming, arguments in marketing and farming practice seem to be in contrast to contemporary academic science which is, however, of great significance for organic research. Thus, organic research often appears to be carried out on the same theoretical basis which is opposed by organic practice and its ethical and philosophical backgrounds. At various levels, the apparent antagonism between holism and reductionism is part of this problem. This paper discusses whether holistic science is necessarily in contradiction to analytic and reductionist methods, or whether different scientific approaches could be brought together and linked in a cognitive process of building wholeness in thinking and imagination. 

The problem

In 1906 a German agricultural scientist published an extensive paper on “Agriculture and Science” (Rümker, 1906), in which he suggested that the only chance for agricultural science to develop is to become specialized in different disciplines. In the same paper the author wrote: “in their practical application on the farm, the branches of agricultural science must intimately interact and harmoniously merge to become a well functioning organism”. Thus, at the beginning of agricultural industrialization, Rümker formulates the concept of a farm organism, but at the same time recommends that agricultural science should take on the disciplinary modes of thinking of academic research. Just a few decades later, agriculture became more and more divided into highly specialized parts, and many of the problems with which the organic movement struggles today derive from this specialization. It is a historical fact that Rümker's scientific vision conquered his agricultural vision, and that the reductionist academic mode of thinking altered agricultural reality rather than the other way round (Zimdahl, 1998; Wieland, 1999). Thus, science has a considerable definition power on what is true and necessary. In the framework of organic farming, however also ethical and philosophical concepts exist about truth and necessity apparently contradicting the contemporary mechanistic concepts of “life” and economics agricultural science is built on. Bearing this in mind, it is important to be aware of the mode of thinking that goes along with today’s organic research.
Organic farming is as well ethically, practically, and concerning its market arguments based on these contradicting concepts – at least partly. But what is currently the relationship between organic farming and organic research? Is practical organic farming, which aims to take account of the complexity and entirety of the agrarian context (e.g. IFOAM, 2005), complemented nowadays by a research practice that supports its aims, or not? Or could it be that, although certain research activities appear to support organic farming by proposing helpful solutions to practical problems, they intrinsically contradict key organic ideas and aims? In a major paper about the paradigmatic background of organic agriculture, Wynen (1996) argues that organic farming is based on a markedly different paradigm than conventional farming and, equally, that research focusing on organic farming is just as far removed paradigmatically from conventional agri-science. But is the different practical paradigm necessarily reflected by a different scientific paradigm? Drawing on work by Lockeretz (2000), it seems that organic farming as an object has not significantly influenced research methodology; instead, organic scientists generally adhere to the conventional academic research practice used by colleagues concerned with other areas of inquiry. Following Alrøe & Kristensen (2002), this has an impact on the reality of organic farming practice. If the understanding of nature underlying the concepts of organic farming is not covered by accepted scientific descriptions it will again and again be very difficult to explain these concepts convincingly. At this point, a task of science is involved which is not the applicability of results in practice but rather the applicability for education and gaining of understanding and general awareness. Concerning the organic farming concepts this task appears to be essential for organic research. A clear need exists for closing the gap between ethical claims and scientific understandings about the objectives of organic research. To cover this need can not only be the task of ethical philosophers, but it is rather the duty of the researchers themselves, as long as they make the same claims by calling themselves “organic researchers”.

A cognitive holistic approach?

But could it be, that the contradiction within the suggestions of Rümker (1906) is only apparent and that the core problem is not the disciplinary research itself but the lack of bringing things together into the mode of organism? Our suggestion is that to a considerable degree this organism-understanding has to be built within ourselves, that this organism is a (justifiable!) product (image) of the human consciousness. That requires (i) bringing parts together (maybe, more concisely: thinking parts together) and (ii) involving ourselves and our ethical and aesthetical sagacity into the appreciation of the research results. This means however, describing research objects and processes not only in functional but also in qualitative terms. And qualitative terms have the characteristic that they appear close to semantic meanings added by the describing subject to the described object. In the contemporary scientific framework this is a problem. But we have at least to ask whether any human awareness can be free from (even subtle) personal involvement of the subject with the object.  The physicist Fischbeck (2003) argues that “life” and “organism”, as phenomena of self-organization, are comprehensible only when we see them as meaningful systems that rely on communication between the interacting parts. And communication is comprehensible only as transmission of semantic content. This argumentation comes very close to the term “organism” used in organic farming. It means that the term “organism” implies discovering (or ascribing) meanings to natural objects and beings. This is possible only on the canvas of individual involvement, thinking, and awareness.

The suggested approach we will explain by the example of the positive effects of organic systems on healthy milk fatty acids: It is a well established fact that grassland based dairy systems, as they often occur on organic farms increase the concentration of beneficial fatty acids like omega-3 fatty acids (n-3 FA) and CLA in milk (e.g. Leiber et al., 2005) and it has already become a marketing claim for organic milk products. However, an understanding of this fact and of its real significance (or non-significance) is almost lacking. Farmers are bound to the very simple argument “healthy cows from grassland give healthy milk” and consumers have to accept, that n-3 FA prevent them from heart diseases and occur particularly in organic milk. How is it possible to gain a deeper understanding which also enables practitioners and consumers to be aware of the underlying context? From ruminant physiology it is clear, that the main n-3 FA in milk, α-linolenic acid, stems directly from the plant and appears in milk only proportional to those small amounts which are not converted into other FA by ruminal fermentation. It is a plant substance which “survives” the ruminant digestion (cf. Leiber et al., 2005; Leiber, 2006). From human physiology the n-3 FA can be described as active substances which have particular significance in the development of the central nervous system and the retina of the eye. With these aspects, the term “n-3 FA” can be saturated as to mean a plant-derived substance which is saved throughout the cows’ metabolism and which is important for the nervous system. “Milk fat quality” thus, appears within a larger framework than only the quantitative presence of certain substances. An aspect of milk quality, in this perspective, could be the mediation of plant qualities via the cows metabolism to human nutrition (cf. Leiber, 2006). As well for the organic farm management as also for marketing arguments this perspective could be fruitful to deepen. It does not go without analytical science but it goes beyond. 

To follow phenomena of the appearance of an object under different conditions – in this example the appearance of n-3 FA in the plant, in the ruminant digestion and in the endogenous metabolism of animals and man - may discover the nature of the object in a particularly comprehensive way. However, perhaps the precondition for such an approach lies in acceptance that understanding is based on imagination and not only on data. This approach can be thought of as a virtual kind of Goethean experiment. As so well described by Stephenson (2005), J.W. Goethe saw the experiment as a means of understanding an object by making it appear under varying conditions and connecting the different appearances in a cognitive-aesthetic process. Thus, Goethe proposes the idea that it is the variation of appearances that indicates the inner nature of things. This approach does not entail a rejection of analysis; what it does imply, however, is that the results of an experiment need to be put back into a context by the cognitive activity of the scientist, and that the meaning of the object becomes clear not in the single analytical result but in the variation of the appearances. The wide range of agri-scientific activities presents an opportunity to bring the variations together.

To bring it back to our example: after viewing the analytical fact of certain FA concentrations within a larger context, the next step could be to ask, e.g. whether there is any affinity between plant characteristics and the nervous system in mammals and whether the milk necessarily mediates this affinity to the offspring, etc. We found the “affinity” on the biochemical level in form of n-3 FA, appearing in the different places but we can also find it in terms of morphological analogies or similarities. Particularly, if we include the bones, covering the central nervous system (spinal column and skull), it has in several respects striking correspondences with the shape and development dynamics of annual herbs (Leiber, 2006). We have to be very careful with such analogies; however, in the organic scientific community, which asks for the “inner quality” of products it should be not too strange to ask cautiously for an inner correspondence between certain plants and the central nervous system. If we consider, that these annual herbs occur particularly frequent in those kinds of pastures which lead to high n-3 FA in milk, this gives a picture. Such a picture, although it is clearly subjective may help to reach a different level of understanding the “whole”. It could help to reach awareness via personal involvement – and that could be an awareness which enables the recipient not only to accept biochemical facts but also to go in to the phenomenon – thinking and imaginating. The compulsory condition, of course, is the permanent possibility to develop or even to falsify any such ascriptions within the scientific and the public dialogue. 

Conclusion

If organic research relies on the same scientific mode of thinking that has led to conventional agricultural solutions, it can be expected, in the long run, to catalyze a conventionalization of organic farming practice. Holistic science is repeatedly stated as an alternative, but the relation between holistic and analytical / reductionistic approaches is often considered as oppositional. We have suggested a cognitive approach to holism which can function as a complement to recent research practice rather than as a substitute for it. Our suggestion is to put scientific facts, derived from different methodologies, into common horizons of reflection and into larger and more differentiated cognitive contexts than is usually the case. The suggestions made here are intended to offer a different perspective on holism. They are by no means intended to derogate other, more empirical holistic approaches.
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