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Anthroposophic medicine (AM) rests upon a strong foundation of two 
renewed and expanded scientific approaches, Goethean science and spiritual 
science. Training in both of these methods is part of learning to practice AM. 
However, while I practiced and taught AM for years, aspects of the science 
on which it is based remained a source of some confusion. I was not alone: 
many doctors in our trainings – who are excellent learners –find Goethean 
methods especially intriguing, but not easy to get clear. Why does this 
broadening of science which is a fundamental feature of anthroposophic 
medicine, remain elusive?   
 
One reason is precisely that it brings something new to a mainstream view 
of nature which has become so ingrained as to be almost invisible. Science 
curricula rarely include the examination of universally held assumptions: 
that nature is material; that scientific inquiry seeks biochemical and physical 
explanations. Bringing our attention to what has been overlooked, and 
seeing familiar things newly, as Goethean science does, can be a subtle 
process. 
 
A second reason is that how Goethe worked – his method -- is arguably of 
more lasting import than his specific discoveries (Suchantke p.4); but scientific 
method is by its nature harder to describe and to grasp than scientific 
results. While science may pride itself largely on its results, method – how 
we do science -- is fundamental. And grasping it is do-able without a degree 
in philosophy. 
 
A third reason is that some outstanding publications in this field blend 
Goethean scientific with spiritual scientific findings. This blending can 
obscure essential distinctions, which could be more easily grasped if only 
made clear at the outset.  
 
In addressing these issues, this paper aims to give better grounding and 
with it more confidence, to those new to Anthroposophic Medicine. First, the 
elements of Goethean science are introduced, with examples so that they do 
not remain abstract. Then Steiner’s spiritual science is touched upon, with a 
view to untangling areas where Goethean science and spiritual science have 
become intermingled so as to muddy foundational concepts. The wider aim 
in clarifying Goethean science is to unstick a door to new perspectives in 
biology for any who wish to open it. 
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WHY GOETHEAN SCIENCE? 
 
Johann Wolfgang von Goethe (1749–1832) was in some ways typical of the 
scientific seeker of his time: a gentleman, with a home-based laboratory and 
time to study nature. He well understood the achievement of Isaac Newton 
(1642–1727) (Miller, 2009;  Bortoft, 1996). But Goethe’s style of exploration was 
unique.  He had a deep affinity for nature’s character and accordingly an 
approach that conflicted in style and method with the advances in science of 
his period, which he critiqued as one-sidedly analytic (Holdrege 2003). 
 
Goethe’s scientific writing was poorly understood, and then forgotten, while 
reductionist science and technology grew in extraordinary ways.  But, fifty 
years after Goethe’s death, the significance of his work was recognized and 
explained as an epistemologically valid and important scientific methodology 
for understanding life, by the young Rudolf Steiner (1861-1925) (Selg, 2014).  
 
Steiner recognized that Goethe was attempting something quite new to 
science and potentially very important: knowing the natural world without 
necessarily bringing to bear a way of thinking derived from physics, 
mechanics and chemistry. Rather, Goethe was knowing the living world in a 
living way.  
 
Goethe and Steiner have not been not completely alone in viewing 
reductionist and quantitative science as one-sided, and therefore -- no 
matter how technologically powerful – an incomplete understanding of life.  
20th century scientists E.S. Russell (Talbott 2009), Kurt Goldstein (Holdrege 1999), 
Rupert Sheldrake, Brian Goodwin and others, advanced holistic views. 
Botanist and Royal Society Fellow Agnes Arber utilized Goethe’s laws in her 
research (Arber 1950; Debakscy). In 1962, Rachel Carson’s Silent Spring 
awakened millions to the dangers inherent in a one-sided view of nature, 
sparking an enduring environmental movement (McKanan 2018). This danger 
has only grown over the ensuing half-century. But the only group of 
researchers developing a body of work and methodologies, to stand as 
positive examples of alternatives to one-sided mechanism and reductionism 
in biology, are those pursuing “Goethean” or “Goetheanistic” science, 
inspired by Steiner’s explication of Goethe’s unique perspective. 
 
 
GOETHEAN NATURAL SCIENCE: A WORLD OF QUALITIES.  
Hence I think that tastes, odors, colors, and so on are no more than mere 
names so far as the object in which we place them is concerned, and that 
they reside only in the consciousness. Galileo Galilei, 1623 (Drake p 274) 
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The ultimate aim of the modern movement in biology is in fact to explain all 
biology in terms of physics and chemistry.  Francis Crick, 1966 
 
The physico-chemical mode of studying the animal or plant has, indeed, 
everything to recommend it, so long as its limitations are never forgotten.  
Agnes Arber, 1950 
 
 
The aim of modern biology, articulated in all clarity by the Nobel Prize-
winning molecular biologist Francis Crick, is “to explain all biology in terms 
of physics and chemistry” (Crick, 2004). But if we do science bounded by such a 
large unexamined assumption, we risk missing findings or principles which 
might explain biology in terms of itself. Goethe’s way of proceeding was, 
above all, to bring to his field of inquiry as few preconceptions about his 
objects of study as possible. If living organisms are our object, the Goethean 
approach does not assume that the organic will function as does the 
inorganic. Goethean-style scientist Andreas Suchantke states this principle 
as: “(our scientific method) must not be applied to, but rather take its lead 
from its object of study” (Suchantke, p.x).  In this section, what it means to 
“take its lead from” a living organism as we study it, will be described.  
 
Jochen Bockemuehl, a Swiss botanist in the Goethean style, writes that 
“Goethe demanded that the data for judging something be drawn from the 
sphere of phenomena itself, not from quantities defined by an a priori 
system” (Bockemuehl, 1988). In the case of modern science, the preconceived 
system is a materialistic and reductionist one. But if not from quantities, 
which are easily gleaned from chemistry and physics, then what data would 
we seek? How should we proceed? For what are we looking? 
 
The field of biology has always drawn forth interest in the world of nature in 
all her details and glory. However, in the 18th century, the passion for 
collecting, sorting and classifying reigned supreme. The hunt was on to find 
the distinguishing characteristics of an organism which divide one species or 
family from another. Less emphasis was placed on seeking the unifying 
qualities that made up a species, a genus, a family.  Anyone who has walked 
in new terrain, clutching an identification book in hand, knows how one 
wends through choices, “forks in the road” of identification. People who love 
plants or birds often spontaneously pull together a unifying picture of a 
particular species.  But this knowing is rarely systematic, and anything like it 
is still more rarely represented as any part of a natural science. This, despite 
the fact such unifying knowing can lead to groundbreaking discoveries, as it 
did for Nobel-prize winning molecular biologist Barbara McClintock. Her close 
observational work with maize led to the understanding that genes are 
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themselves regulated, as described in the biography, A Feeling for the 
Organism. (Keller,1983).  
 
An example of a modern day biology that tries to see more deeply into the 
“type” or species, is the work done by Craig Holdrege at his 20-year-old 
Nature Institute in rural New York. He characterizes his phenomenological 
science in books and articles as  “contextual, qualitative and holistic,” 
(Holdrege, 2008 p7) skirting “a path of endless analysis that leads us further and 
further away” from the organism itself. (Holdrege 2003 p.2)  
 
To understand this better, consider what for Holdrege is a careful and 
detailed process of studying the elephant. Holdrege’s first step is 
observational:  making detailed, factual sense-based observations about an 
organism. (Holdrege, 2003).  Anatomically, the elephant’s trunk – part nose, 
part upper lip – lacks the cartilage typical of the mammal’s nose (except 
where trunk meets skull), instead composed of  “a complex fabric of 
lengthwise, crosswise, radial, and diagonally spiraling layers of muscle” 
(Holdrege 2003 p 6) allowing the trunk to move in all directions, from full circle to 
spiraling, entwined gestures between elephants. The trunk’s distal end, with 
its one or two finger-like tips, is hand-like for “sensitive exploration” of its 
environment and for subtle gestures. This broad repertoire of fine and gross-
motor movements allows “picking, grabbing, enwrapping…lifting and 
pulling…spraying water,” mud or sand; “caressing, slapping…trumpeting in 
social interaction.”  This extraordinarily all-purpose organ enables the 
elephant to “shift rapidly from one activity to an entirely different one” 
(Holdrege, 2003). Behaviorally, elephants continue to learn throughout life, can 
eat a great variety of foods, and unlike many higher animals, and can adapt 
to novel situations, modifying longstanding patterns of behavior. 
 
Holdrege points out further phenomena: elephants’ “long phase of 
growth…long period of social maturation;” they continuously replace worn-
down molars with new ones; their lifespan is into the seventh decade.  
 
Holdrege’s second step is cognitive: he gathers together those observations 
that form patterns. One such qualitative pattern that emerges when we 
consider the above observations, is the elephant’s flexibility. Another might 
be something like a pattern of slow and continuous development.  
 
One can take a third and further step, also cognitive, bringing patterns 
together into something like one or more gestures, that is, overall 
characterizations – perhaps, the elephant’s flexibility, in a temporal context 
of being in “transition throughout its life.” (Holdrege, 2003 p26) 
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If we watch a Goethean-style scientist such as Holdrege at work, we find 
them using their senses broadly. The Goethean scientist collects data from 
sight, hearing, smell, taste, and touch. Bockemuehl, for example, describes 
in detail the different qualities of taste in the medicinal plants, yarrow and 
chamomile (Bockemuehl, 2010). Wilhelm Pelikan, a pharmacist and medicinal 
plant expert, describes rosemary’s scent and its effect on the human 
observer: The aroma it produces is fiery but severe, strong, consciousness-
strengthening and arousing.  The scent might be called fiery and salty. The 
scent of lavender’s is, in contrast, clean and soothing by nature (Pelikan, 39-42). 
 
Is this unusual in science? It is, because the full sensuous spectrum, all that 
our senses bring us, leads us inevitably to what must be described as the 
qualitative.  We cannot formulate scent or taste quantitatively; we cannot 
convert the quality of a particular color, such as the soft gray-green of a 
desert sage, or the vivid pale greenish-yellow of a willow at its first leafing-
out, into quantitative terms without losing something essential. As scientists, 
we thereby forgo a lot of information! Yet experts who work in practical 
fields such as design, stage lighting, perfumery, or wine-making, rely for 
their living on such fine qualitative distinctions (Adams).  
 
Qualities were judged and largely exiled from scientific inquiry four hundred 
years ago. Galileo (1564-1642) argued that evidence from the more 
“subjective” senses like color vision, touch, or smell, give us sensations of 
qualities, but the qualities are not real, not to be found in the external world 
(Bortoft, pp.195-198). In 1623, in his ground-breaking essay, Il Saggiatore, he 
argued that only those observations which can be made quantitative – 
measured, weighed, and counted – truly belong to physical bodies. And he 
wrote it in Italian, so that anyone, not just Latin-literate professors like 
himself, could read it (Drake).  And read it they did.  
 
This rejection of the qualitative was consolidated fifty years later by the 
English philosopher and physician John Locke (1632-1704), who 
distinguished “primary” from “secondary qualities.”  “Primary qualities” are 
quantities, seen as properties of matter itself, independent of our 
perception: size, motion (velocity), shape, number, weight (note 1).  Locke 
asserted that external bodies, which have only primary qualities, cause 
“various Sensations in us,” of secondary qualities. Color, texture, scent, 
taste, sound: these belong only to “Sensation,” and do not appear in “the 
Objects,” that is the world of nature (Locke, p.135; note 2).   
 
Locke was making philosophical a distinction already in practical use by 
scientists who were his contemporaries, such as Robert Boyle (1627–1691), 
Robert Hooke (1635-1703), and Isaac Newton (1642-1727). Over several 
centuries the distinction has become deeply ingrained in our scientific 
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culture. But Goethe, with his broad and deep poetic and scientific capacities, 
conceived of science inclusive of qualities.  
 
Research into qualities involves more of the investigator, who is not 
“imagined out of” – separated from -- the process of acquiring knowledge. 
This calls on us to reach into our feeling life to inform our thinking in a way 
that, today, feels new to us in a scientific context, though not in ordinary life 
where judgments must rely on sound feelings as well as experience. To 
stand on firm ground in the realm of the qualitative requires a new kind of 
discipline, something other than the mathematical skill we use in 
apprehending quantities. But the qualitative is arguably already an inevitable 
companion to our thinking. While we do not assign “subjectivity” to addition, 
division, or to mathematical proofs, even these are based ultimately on 
feeling as well: the feeling for truth, the feeling this is clear: this I 
understand. Even logic is based on this feeling of clarity or solidity: this I do 
see. This truth is firm. Furthermore, we rely not only on feeling, but test the 
veracity of what we know, by sharing our idea with others and by looking 
into the world, an empiric research step asking, what corroborates or rules 
out the conclusion I have just reached?  

Such qualitative findings as “flexibility of the elephant,” and “fiery and 
severe” rosemary scent, while not quantifiable, require us to take a more 
subtle journey – a more advanced journey -- of knowing. Galileo might have 
been right, for his time. Francis Bacon (1561-1626), in explicating bias for 
the first time, made the point: we need to know ourselves well, 
distinguishing what we wish from what is. This is still truer for qualitative 
knowledge; but it is possible. Research on typologies developed within 
sociology and psychology dealing with such issues as, for example, inter-
observer variability, can be applied to verifying whole-organism work. This 
has been shown, for example by Niemeijer et al., regarding assessing 
children’s constitutions. (Niemeijer et al 2018). G. Kienle discusses more broadly, 
research methodologies for qualitative methods of medical care (Kienle GS 2006, 
2013).  

The qualitative study of organisms is widely applied in integrative 
Anthroposophic Medicine, Biodynamic Agriculture, and Waldorf education. 
However, as Holdrege has recently noted, a source of confusion may come 
from the terms commonly used in training settings, including my own, 
“nature observation,” or “the phenomenology of the plant” (Holdrege 2018).  
While Goethean-style science does share the importance of closely observing 
the phenomena with the 20th century philosophy called Phenomenology, 
Holdrege’s studies of animals and plants are not merely descriptive. They 
characterize the elephant, or the milkweed. He as well as other Goethean-
style scientists emphasize that observing cannot by itself get to the reality of 
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an organism (Bortoft,pp.213-5,240-241; Schad,p.1209).  Only cognitive activity – 
thinking --  and never the senses alone, can connect the phenomena to 
identify patterns and motifs (Steiner, 1995 p.50). Thinking gives us access to the 
principles which govern phenomena, arguably their ideal or non-material 
aspect. Therefore, emphasizing observation and overlooking thinking can 
wreak havoc with a method that, in its essence, is trying to overcome one-
sided materialism.  
 
Through studying nature with such a qualitative method, farmers who grow 
plants, doctors who use them as medicine, and teachers who convey the 
natural world, grasp something of the reality of plants and animals that is 
missed when studying organisms’ biochemistry or adaptive traits alone.  
 
 
GOETHEAN NATURAL SCIENCE: QUALITIES LEAD TO WHOLENESS.   
 
We will arrive at a deeper understanding of life functions…(when we) 
attempt to understand the whole before proceeding to the parts. We will 
discover that the whole is reflected in all subsequent structures in the 
hierarchy.  Johannes W. Rohen 2007 (back cover) 
 
While adapting itself to its environment, (the organism) nevertheless 
preserves its own nature, follows its own “motif.”  Andreas Suchantke 2009 
(p.2) 
 
An instance worth a thousand, bearing all within itself.   
Johann Wolfgang von Goethe (Bortoft, p. 115) 
 
Goethean science has a commitment to openness: the method must not be 
applied to, but rather take its lead from, its object of study (Suchantke, p.x). The 
researcher trusts that the phenomena at the level we meet them, will reveal 
themselves.  What does this mean?  Scientists today generally investigate 
nature’s parts, its building blocks, such as its chemistry: a bottom-up 
approach. For example, someone might study the red-colored roots of a 
plant such as the beetroot, Beta vulgaris. They would find in the beet an 
unusual molecule, betalain, which is derived from an amino acid, tyrosine, 
and accounts for the red root color (Greenwood).      
 
If on the other hand, we take our lead from our object of study, we could 
begin much as a naturalist might, looking at Beta vulgaris in its entirety, 
noting its visible characteristics and its interactions with its environment. But 
Goethean science then goes further, examining the plant’s visible 
organization in a qualitative way. For example, Beta vulgaris has roots 
colored red or yellow, typically reserved for the flowering part. What might 
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this signify for the plant as a whole?  Does it have a “flowering” quality in its 
root? Eventually, the Goethean scientist might look into the chemistry of the 
red root, but only in the context of the plant as a macroscopic whole, with its 
qualities.  
 
Of course we learn from both the mainstream, more analytic approach, and 
the Goethean, more synthetic one. What Goetheanism argues does not 
work, however, is using a parts-first, bottom-up, reductionist method to 
grasp how a plant functions as a whole. Agnes Arber (1879-1960), English 
botanist, Fellow of the Royal Society, and admirer of Goethe’s methodology, 
argues for the importance of seeing a plant – literally, looking at it – as a 
whole. Seeing the sum total of all the visible external characters, she says, 
reveals something which cannot be arrived at solely by analytic (chemical 
and physical) means.  It is possible, she argues, to grasp that “the whole is 
the cause of the parts” (Arber 1950, p.205). Failing to considering the whole, the 
parts lack context, essential to understanding them properly.  
 
Henri Bortoft, writer and physicist-philosopher of science, describes an 
authentic whole as “to be encountered…in the midst of the parts” (Bortoft p.12).  
This whole is more than the sum of its parts.  But neither does the 
“authentic whole” transcend its parts, existing above and beyond them – he 
calls it an “active absence.” Finding wholeness, he says, means grasping the 
universal shining in the particular (Bortoft p.79). 
 
The group of researchers studying nature under the star of Goethe’s 
methodology, describe a characteristic finding: coherence from within. (Bortoft 
p.214; Miller p.xviii; Suchantke p.78)  Bortoft calls it “intrinsic” vs. “extrinsic” 
coherence.  Holdrege describes holding in his mind as a “guiding light of 
inquiry,” the “idea of the coherent organism”, in which ”each part may be 
imbued with the whole, but in its own way.”  The organism is thus viewed 
not only as an aggregation of traits selected for their adaptive advantages. 
The focus is not on the utility of each feature of an organism, but rather, 
open to the character of the whole animal or plant species or family. (Holdrege 
2003 p.3; Schad p.1209).  
 
An example of a reductionist hope for an “aggregative whole” is the genome. 
In some fields, genomic studies have borne great fruit: the extraordinary 
recent developments in paleobiology, the history of the human species; and 
in our ability to manipulate, actually edit, the genome.  But other 
applications – despite all that we know of DNA function -- resist reductionist 
exploration decade after decade, for example, complex shape 
transformations in developmental biology, i.e. embryology (Kirschner 2000).  
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Wholeness in nature is not something that Goethean-style nature study 
posits, like an older vitalism.  If living organisms are whole, this will be 
revealed by a method which is open to it. If on the other hand, in doing 
science, we only seek explanation in the minutiae (Schad), we will find in the 
beam of our analytic light, only nature torn in pieces.  
 
One might well ask, what can be the source of wholeness in an organism? If 
we do not wish to outsource wholeness, either materializing it via the 
genome, or positing a personified (godly) mediator of it, each of which is in 
a sense exterior to the organism’s own being…what integrates? For Goethe, 
this source was real, and of the nature of an idea; and yet it was active in 
and through the object as though having force. Bortoft calls this an 
“organizing idea.” This is not a new concept for the Western mind, but is 
new to our mainstream science: a kind of objective idea (Bortoft p.241; Miller 
p.111).  
 
Attention to qualities brings us closer to the integrity of the organism. In the 
world of animals, the elephant’s quality of flexibility, found across its 
functional and structural characteristics, is unifying.  In studying plants, 
imagine we encounter a waist-high rosemary bush, growing vigorously on 
dry slopes in hot summer, dry woody stems supporting the leafy branches 
whose fiery, solemn scent permeates the needle-like leaves. It thrives in dry 
warmth. The oil which carries rosemary’s scent is also volatile: warmth 
made barely material. This plant, if burned down to the ash of its mineral 
constituents, contains more hydrogen than any other plant; hydrogen is 
barely matter, the element that is closest to pure energy, warmth. These 
qualities of warmth, combined with a motif of contraction, add up to an 
authentic whole, one which emerges in the realizing of each part. (Bortoft, Part 
I)   
 
This work can have a profoundly enlivening effect on those who practice it. I 
have witnessed many times how, for medical doctors, carrying out such a 
disciplined study of a whole medicinal plant, crouching down to see how a 
celandine shoot emerges from the damp soil, or peering up at the leaves of 
a giant Onopordon acanthium thistle seen against the sky, is deeply 
satisfying. When biomedicine as taught in the standard university curriculum 
is complemented by studying life as we find it in nature, richly qualitative 
and whole, doctors feel renewed. But for them, more even than a means of 
renewal, grasping wholeness in nature gives them the capacity to 
understand sources of health and wholeness within their patients.   
 
 
GOETHAN NATURAL SCIENCE: LIFE’S UNIQUE DYNAMICS                   
Nowhere do we find repose or completion… If we wish to achieve a living 
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perception of nature, we must strive to keep ourselves as mobile and flexible 
as the examples she herself provides.  
Johann Wolfgang von Goethe (writings 1817-1824)  
 
Throw a ball. Its trajectory in space and time follow the well-defined laws of 
physics. Imagine a mountain, pushed up by forces of heat deep in the earth, 
and worn down by wind and water over eons: the same set of laws are at 
work as in the ball’s motion, only much more to compute.  But to watch a 
dandelion’s green leaf rosette appear in the lawn, send up a shoot, open into 
a yellow flower made of dozens of minute florets, fade to a pale puffball, 
wither and then disappear, is to witness changes in space and over time 
which speak of an altogether different level of complexity. Anyone who has 
been awestruck by the growth of an embryo in photos or a video, may 
consider that an ordinary plant goes through such precisely orchestrated 
transformations of shape, year in and year out. Unifying principles of physics 
allow our thinking to penetrate the motion of inanimate objects. Goethe 
proposed unifying principles for dynamism in organic nature. 
 
Goethe was by his twenties already an acclaimed novelist and playwright, 
when he began studying plants in his own large garden. Ten years later 
while journeying from Germany to southern Italy, from the Alps to the sea 
and back, for two years he observed plant life in different environments. 
What drew his attention was growth or metamorphosis. 
 
His method was to look, not for forces working unseen behind the 
phenomena, e.g. of heredity or chemistry; but rather for patterns – the 
explanatory script -- in plants’ visibly changing forms.  He discovered two 
principles: polarity and enhancement. 
 
Using the annual dicotyledonous plant as his model, Goethe described the 
dynamics of plant growth as a series of alternating polar gestures of 
contraction and expansion. Each typical annual goes through three 
contraction-expansions as it grows:  from the contracted seed, expanding 
into leaves; again contracting into sepals, then expanding into a flower; 
contracting for a third time into stamen and pistils, and finally expanding 
into the fruit. This is an orderly and complex metamorphosis (Miller pp 60, 64).  
Furthermore, this metamorphosis can progress or retrogress: we can view a 
stamen as a contracted petal, or the reverse, a petal as an expanded stamen 
(Miller p. 102).  Goethe’s “foliar theory” is still cited today as the origin of our 
current understanding that embryonic plant tissue, the meristem, can 
develop into a stem, leaf, petal, or other plant part – or backwards, in which 
for example, floral meristem can revert to leaf meristem. Furthermore, 
transitional structures between leaf and sepal can be found, catching 
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development in the act. Plants can be tremendously flexible, as though 
constantly in motion. 
 
Goethe’s second principle, in German Steigerung, is often translated as 
intensification; but Steigerung implies rising to a qualitatively higher level, 
better captured by enhancement.  We can find this principle in a plant’s 
transformations, starting with the simplicity of leaves; the emergence of a 
colorful, elaborately shaped, scented flower corolla; above and beyond this, 
the duality of stamen and pistils’ forms and their elaborate interactions with 
insects and birds; and finally the resulting fruit, containing in its seeds the 
whole plant potential in miniature. This is progression from something 
simpler to something altogether “more,” a qualitative enhancement.  
 
Goethe and Goethean scientists advise that, to fully cognize a plant’s 
transformation processes, we should picture what we see in sequence: with 
vivid, precise imagination, moving forwards and backwards from one form to 
the next, almost like practicing scales in music, to gain proficiency with 
metamorphic perceiving and thinking. These scientists argue that to 
adequately grasp a plant’s growth we need to do something, in addition to 
what we do when we think only logically. It is a practice, whose “effort (is) 
to achieve direct experience of these transitional movements, or better, 
moving forms” (Suchantke p.77). 
  
To some, this seems like such a radical departure that it can raise 
objections. So a poet suggested in 1790 that a scientist visualize leaves and 
flowers – why would anyone take this seriously today? In fact, it is not 
unusual in current science and medicine, to need to practice in order to 
perceive something real. Learning to see pathology in cells under the 
microscope, for example, takes considerable practice and experience to 
merely see what is there --  “See those inclusions in that cell?”  “Not yet…” – 
and more experience and feedback to judge what one sees. If you ever 
accompany someone into the field, an expert who deeply knows botany or 
birds, or dinosaur tracks, at first one doesn’t even see what the expert is 
seeing. What variation in that wing? That indentation in the rock is a 
footprint of an ancient reptile? It can take knowing and practice, to really 
see.   
 
It is reasonable then, that to interpret the footprints of life (Holdrege 2013, 
Suchantke, Wilber) which can be seen in a sequence of leaves up the stem of an 
annual plant, or the transition from leaf to flower to fruit, we must practice. 
We will thereby refine our cognitive technique, “releasing new powers of 
mind” (Miller p.112). Studying the footprints, we gain access to what is unique 
to the living world: its dynamic in time, utterly different from the world of 
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inanimate matter, but behaving according to well-articulated principles: 
lawfully. 
  
Such principles of course do not replace mainstream biology, such as the 
study of auxins, hormones which regulate thickness or length of a plant in 
relation to sun or soil; or the many genes involved in the shape-formation of 
leaves. While we now know vastly more about such mechanisms of plant 
growth regulation than we did 200 years ago, the problem of exactly how 
the complex sequences of leaf forms and flowers are achieved, are still very 
much a work in progress (Dornelas, 2005).  Goethean-style plant study 
complements molecular biology, and develops quite different skills. 
 
Goethe concludes his “Metamorphosis” with reservations: I have tried to be 
as clear and thorough as I could in presenting a view I find rather 
convincing... (I) will discuss this material in a more precise and detailed way 
… perhaps then it will be more deserving of applause than at present.  
Applause was indeed restrained: few grasped what he was getting at.  
 
But those who, over time understood his method, saw that it is a wholly 
other way of thinking, …perfectly suited to apprehending the nature of life in 
all its manifestations… progressing from the space-gestalt to the time-
gestalt. (Suchantke, pp.77; p. 86)  These researchers have applied the Goethean 
dynamic-morphologic approach to botanical and animal form. Jochen 
Bockemuehl, publishing from the 1950’s into this century, describes in great 
detail over many plant species, how markedly leaf forms metamorphose – 
change shape – as leaves successively emerge from bottom to top of the 
stem, a process called phyllotaxis. This change of shape progresses in four 
stages, which Bockemuehl demonstrates across plant species whose leaves 
have radically different configurations to begin with, e.g. rounded buttercup 
vs. thread-like fennel leaves. 
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Above, leaf sequence from base of stem upwards (phyllotaxis), showing progression of 
shape and size  (Bockemuehl 2010 p 40, courtesy Mercury Press). 
 
Bockemuehl furthermore describes shape progression within the leaf 
meristem – the embryonic plant tissue as it grows into a leaf (Bockemuehl,1985). 
He found, remarkably, that development from meristem to full-grown leaf 
gives rise to forms in inverse order from the shape progression of individual 
leaves up the stem.  
 
Below: growth from meristem to leaf, left to right. Actual sizes are shown in line-drawings 
lower row. (Bockemuehl 2010 p 40, courtesy Mercury Press) 
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Andreas Suchantke, a Swiss biologist, identifies this as an example of 
juvenilization, also referred to as neotony, the retention of youthful traits in 
adults – a well-recognized principle of evolutionary developmental biology 
(evo-devo) (Suchantke p.93).  Bockemuehl’s work has inspired other studies, 
including Suchantke’s deepened explication of plant root and flower forms 
(Suchantke p.5).  The Dornelas in Brazil have examined plants’ gene regulation 
and meristem development in terms of Goethe’s laws of plant growth, 
shedding light on both (Dornelas 2005). 
 
This paper began by describing Goethean science as a methodology whose 
intent is to faithfully follow the object of observation without preconceptions, 
arriving at a qualitative, gestural understanding, through which we may 
grasp a plant species or family as a whole. Then we showed how this open-
minded stance and observationally precise method has been expanded to 
the finding of principles, lawfulness, in plants’ unique dynamism, their 
productions in time.  Next we will look at one further example of Goethean 
method: a law of human organization that is holistic, qualitative, and 
dynamic in character. 
 
 
GOETHEAN NATURAL SCIENCE: STEINER’S THREEFOLD ORGANIZING IDEA 
  
By far the most significant event…-- opening up totally new dimensions far 
beyond Goethe – was the discovery, by Rudolf Steiner, of the threefold 
physiological and morphological structure of the human organism.      
Andreas Suchantke 2009 (p.5) 
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A powerful example of Goethean science is Steiner’s threefold principle. 
Early in his life, Steiner had immersed himself in editing and writing about 
Goethe’s scientific works. By his own account, Steiner had arrived at his 
threefold idea empirically, confirming and refining it through years of study 
Schad, p 1233). His threefold organizing idea (Bortoft) for human mind and body 
illuminates the inner logic of human form and physiology.   
 
What is the threefold idea?  Steiner’s idea takes its starting place at the level 
of the whole: a unified human organization composed of two spatial-
structural poles, qualitatively opposite in their morphology and function, 
mediated by a middle sphere, operating at a higher level.   
 
He posits a primary polarity between the nervous and sensory apparatus or 
nerve-sense system on the one hand, and the metabolic organs and limbs, 
metabolic-limb system, on the other.  These functionally polar centers are 
responsible, respectively, for input – how the world comes to us via senses 
and cognitively; and for output – how we act upon and change the world via 
digestion and through the use of our limbs. These polar functions are also 
reflected in human structure in the archetypal forms of human anatomy: the 
enclosing rounded container of the skull, its nerve-sense functions centered 
within it; and, spatially polar, in the radial linear spine and limb, with 
metabolic and muscular functions arrayed around its bony supports.  
 
Between polar forms and functions, Steiner points to a third element, 
centered in the chest cavity between head and abdomen, the region of heart 
and lungs. While the nerve-sense pole is held still as it takes in the sensory 
and cognitive, and the metabolic-limb pole is constantly active, then the 
middle, third element alternates rhythmically between the qualities or 
characteristics of each pole: stillness and motion, contraction and expansion, 
form and activity.  
 
Goethe’s “two great driving forces in nature: the idea of polarity and (that 
of) enhancement” (Schad, p.1207) resonate in Steiner’s threefold law. Its first 
Goethean principle is the polarity of human macro-organization, nerve-sense 
and metabolic-limb systems. Its second is enhancement.  In the plant, 
Goethe finds enhancement, moving from leaf, to blossom, to fruit formation, 
to seed.  In human organization, Steiner proposes that the middle sphere 
mediates the poles, not by neutralizing or “cancelling” them (Schad) -- but by 
enhancing them, by functioning at a higher level, notably in the dimension of 
time, as rhythm (Schad, Chaps.2 & 23).  Today we have corroborating evidence 
that heart rhythm, varying from moment to moment, correlates with robust 
indicators of physical and mental well-being (Campos 2017; Buccelliti 2009). 
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Steiner’s rhythmical system reflects, in its time-signature, the active balance 
(or lack thereof) between the two poles.  
 
One further, most important application shows the comprehensiveness of 
the threefold concept: offering the basis for a body-mind – actually, body-
psyche-mind – organization. Mainstream science localizes consciousness 
solely in the brain, problematic for any body-mind concept of physiology, 
health and illness. Steiner’s threefold idea, in contrast, posits a continuum of 
consciousness. A full spectrum from brightly awake to very dimly aware, is 
seen as distributed throughout the three great systems of our organism, 
rather than exclusively to the brain. This is highly applicable to any 
integrative medical approach, and a key concept for anthroposophic 
medicine. 
 
Steiner’s threefold organizing idea has proved singularly fruitful. The 
practical applications of threefoldness are manifold, playing a major role in 
the conceptual foundations of Anthroposophic Medicine (Kienle 2013), 
Biodynamic Agriculture, and the child-developmental basis for Waldorf 
education.  
 
Threefoldness principles are brought to bear on human anatomy and zoology 
in these works: 
Johannes Rohen, MD, internationally prominent anatomist, achieves a new 
level of understanding of anatomy and physiology, in Functional Morphology: 
The Dynamic Wholeness of the Human Organization (2007), a summary of 
his life’s work in the Goethean style. 

   
Wolfgang Schad, PhD, in Understanding Mammals, Threefoldness and 
Diversity (2018), “shows how horns, hooves, color pattern, body size, and 
even the quality of dung, can become revelations of a mammal’s unique 
physiological constitution” (Riegner 2018), shedding “sharp light on 
incongruities in conventional biological wisdom, realigning them to show us 
nature’s inherent organic coherence, wisdom and order.” (Lockley 2018). 
 
And it is applied, for example, in M.Lockley’s application of threefold 
principles to paleontology (Lockley 2007) and M. Riegner’s to bird plumage and 
coloration patterns (Riegner 2008).  
 
While the threefold idea is a proposed natural-scientific law, or organizing 
idea, it is sometimes conflated with the spiritual science which Steiner also 
unfolded (described in the next section). Grasping and judging Steiner’s 
threefold organizing idea requires no clairvoyance. It asks for an open mind 
to the qualitative, and to holism; its distinctions may be challenging for 
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those of a highly analytic habit of mind, requiring a cognitive shift in 
emphasis; but none of these disqualify its standing as natural science.  
 
This confusion occurs when authors utilizing the threefold idea weave it 
together with Steiner’s spiritual science without making the distinctions 
sufficiently clear.  For example, Wilhelm Pelikan’s masterful Healing Plants, 
Insights Through Spiritual Science cites its reliance on Goethe’s insights and 
Steiner’s threefold concept at the outset, but very soon brings in spiritual 
scientific concepts without clearly distinguishing their knowledge basis.  And 
so, while Pelikan’s two volumes provide a treasure-trove of insight into 
medicinal plants, the reader may avoid some confusion by bearing this in 
mind. 
 
 
SPIRITUAL SCIENCE: RUDOLF STEINER’S “GEISTESWISSENSCHAFT” 
 
As Steiner pointed out...our concepts and ideas are unfinished and always 
subject to development. Wolfgang Schad (p. 1233) 
 
The point is that the higher realms everywhere leave their footprints in the 
lower.  Ken Wilber (p.81) 
 
Many people today, perhaps especially among scientists, do not recognize 
the validity of anything spiritual: materiality is all. For them, “spiritual 
science” is meaningless, or worse! But for those who recognize a spiritual 
reality, why wouldn’t there be ordering principles at the spiritual level, just 
as there are for the material? In which case, the scientific attitude could be 
useful for discovering and expressing that lawfulness.  
 
Rudolf Steiner’s spiritual science is distinct from Goethean natural science in 
an important way.  Natural science investigates the reality we can perceive 
with our physical bodily senses.  Spiritual science investigates what we can 
perceive with non-physical senses.  
 
There is a problem with spiritual science as the translation of Steiner’s 
Geisteswissenschaft.  “Wissenschaft” means science or knowledge – wissen 
shares its root with wisdom. But Geist in German means mind as well as 
spirit. The English word spiritual in contrast, can connote superstition, a lack 
of scientific sobriety. While spiritual science is the translation we have, it 
only imperfectly conveys Steiner’s meaning: knowledge, or science, of what 
cannot be fully grasped in the physical.  
 
Steiner conveys his own experiences of the spirit in distinctively conceptual, 
sober language and tone.  He asserts, on the basis of direct perception and 
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understanding, that there are four levels of forces active in nature, rather 
than the one physical level (where the known physical forces of gravity, 
electromagnetism, weak and strong nuclear forces, act). In addition to the 
physical forces, Steiner claims, at the level of living organisms are etheric 
forces; at the level of sentient organisms, astral forces; and at the level of 
self-conscious beings, the forces of the “I.”  His many books and published 
lectures detail the action of these subtle forces.  
  
Steiner’s findings are not unique: he describes forces known to humankind 
for millennia, which have been summarized in all their multi-cultural glory, 
for example, by Ken Wilber (Wilber, 2005). Steiner’s great goal was to express 
spiritual truths in concepts and language appropriate for our era (Kienle 2013). 
 
Steiner states that anyone with normal faculties can grasp conceptually, his 
descriptions of direct spiritual (“subtle”) observations. Furthermore, Steiner 
is explicit and emphatic that those interested in his descriptions of these 
forces should verify them empirically for themselves. (Heusser, p.313) This 
second point cannot be overemphasized: there was never any question of 
Steiner asking for faith from people who study him, nor does he ask anyone 
to believe what he said on his authority. 
 
Finally, Steiner describes a cognitive/perceptual training, open to anyone 
interested in developing subtle perceptions, the starting-place being sound, 
ordinary thinking. This “training” is described succinctly and transparently in 
the first chapter of Steiner and Wegman’s Fundamentals of Therapy (Steiner 
and Wegman). Drawn in sober factual tones, it requires cultivating personal 
qualities such as concentration, patience, quiet persistence, good judgment, 
and the ability to think well. This is also true of training in mathematics, the 
interpretation of ultrasound images, or veterinary science. Any such training 
is humbling, as one disciplines oneself to learn a difficult subject. There is 
absolutely nothing weird or exceptional about such demands.  
 
Note how different these proposals for subtle forces are, from the Goethean 
science explorations described above.  Goethean science does not posit 
anything about matter or spirit.  Its central precepts are not about content, 
but about method: how to do science. Its findings have a tendency to find in 
plants, for example, qualities, wholeness, and transformations in time – 
because plants manifest that way. The exploration of mammals and humans 
leads to the concept of threefoldness, also of morphological relationships in 
anatomy. But no concepts of “etheric” nor “astral” are needed in Goethean-
style science. 
 
 
 



19 

 

GOETHEAN AND SPIRITUAL SCIENCE 
 
Perceiving the essence of metamorphosis will likely involve a beneficial 
metamorphosis in the essence of the perceiver.”   Gordon L. Miller (p.112) 
 
For one who practices, new territory opens up at every step.                       
Jochen Bockemuehl, 1985 (p.x) 
 
Goethe himself, after much study, came to see the prototypical (Arber, p.59) 
(or “archetypal”) plant, the “Urpflanze.”  He told Schiller he saw the idea as 
a working force in the plant (Arber p.62). He apprehended the underlying law of 
plant structure in a unified way, at once cognitive and visual. That is to say, 
Goethe had a spiritual perception. 
 
This is a final source of confusion!  What Goethe himself attained – if 
interpreted as another aspect of his science -- blurs a critical distinction 
between his scientific method, and his own rapid progression to a spiritual 
experience.  His method is of universal importance to science, because it 
exemplifies and gives guidance for a non-reductionist approach to nature. 
His method is available to all. 
 
On the other hand, Goethe’s spiritual perception, his vision of the active idea 
of the plant is an individual achievement! Goethe got there, yes, on the 
basis of good, faithful science; but surely by virtue of his own depth, his 
greatness, his readiness. We may never perceive the Urpflanze (nor create 
another Faust). But most of us are fully capable of doing Goethean science. 
  
Having clearly distinguished between Goethean natural science and Steiner’s 
spiritual science, now we may ask: but is it a coincidence that, doing 
Goethean science, Goethe found his Urpflanze? are Goethean science and 
spiritual science, in the end, truly separate? If using Goethean-style 
investigation we follow nature’s lead to the reality of a plant, an animal, or 
human organization, and that reality in fact does, as Steiner claims, entail 
levels of subtle forces as well as physical forces – would Goethe’s method 
sooner or later lead us, as it did Goethe, to the direct experience of those 
subtle forces? If, as Holdrege, Suchantke and Wilber describe it, we follow 
the footprints of life, could we eventually catch up to life itself?  
 
Even if this new natural scientific method does not lead to such a mighty 
leap in perception as was achieved by one of humanity’s great geniuses, 
might not a Goethean-style method lead most of us to a more gentle 
version? One where we grow in our capacity to think flexibly, our thoughts 
becoming more akin to what is alive. And we will grow in sensitivity, over 
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time seeing more and more of what is there in plants and animals (Holdrege 
2013; Miller p.112).  
 
Last summer, hiking in the mountains, I turned a corner and almost ran into 
a stand of tall plants, thick with bright green indented leaves and deep 
purple hooded flowers at eye-level. A fellow hiker declared, “how pretty.” I 
had an impression as though of something threatening. Looking more 
closely, I realized that we had before us a highly poisonous plant, which I 
had never before seen outside a book, Aconitum napellus or monkshood. My 
quick take had been that, whatever it was, it might be dangerous. Was this 
just fanciful? subliminal awareness of its identity? Of course those are 
possible. Or, perhaps, over years of engagement with Goethean science, my 
ability to see and “read” plants had grown over time.  
 
In the end, it is healthy to be careful about blurring the distinction between 
Goethe’s Urpflanze experience and his scientific method, bearing in mind 
that spiritual perception requires maturity.  Ken Wilber refers to adequatio, 
the idea that the knower must be “adequate” to the known (Wilber,p. 81). 
Spiritual traditions worth their salt teach that “advances” can be distinctly 
unhealthy if one has not developed the character needed to handle them 
responsibly.  While Steiner makes concepts of spiritual science available to 
any reader, his advice regarding gaining one’s own spiritual vision stresses 
the overriding importance of developing character - moral qualities.  
 
In the main, the differences between Goethe’s natural science, and Steiner’s 
spiritual science, have been emphasized in this paper.  Here however, I have 
stressed that the earnest pursuit of a more open Goethean-style science 
leads us on, opening our eyes to all that is there to be known beyond a 
reductionist or material model.  Because as knowers we have the capacity to 
develop, there is subtlety to the Goethean science-spiritual science 
distinction. Nevertheless, the distinction is real and important. 
 
 
CONCLUSION: 
 
A true integration going beyond the present-day situation would mean 
that…broader concepts (would be) developed which would include 
conventional and the complementary, the material and the immaterial in one 
united perspective. Peter Heusser, 2016 (p.19) 
 
For an idea that does not first seem insane, there is no hope. 
ascribed to Albert Einstein 
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Goethean science emphasizes what every scientist would agree to: that we 
will best learn from nature by most honestly following the phenomena where 
they want to lead us, by their very nature.  Goethean science is potentially 
formative, paradigm-shifting, because of its openness to the qualitative, to 
manifestations of wholeness, and to dynamism in the realm of life.  This is 
holistic thinking, but not from bias or dogma; rather from receptivity to what 
is there in nature around us.  
 Of course, scientists like to see results!  Science is a “show-me” field of 
endeavor. I encourage readers to have a look at works by J.Rohen, W.Schad 
and others, that resoundingly show what is possible. 
 
Rachel Carson identified the dangers to our natural world of one-sidedly 
mechanistic knowledge; today those dangers are understood to be grave. 
Certainly we must articulate the limitations of today’s mainstream science; 
and equally certainly, we can find value in traditional, more spiritual views of 
nature. Yet to effectively make our way forwards, broadening scientific 
knowledge itself is essential. To meet human goals for our world, a positive 
conceptual framework for a broader, a balanced science of the living world, 
is a necessity (Heusser p.19; Suchantke p.ix). 
 
Because Goethean and spiritual science are at the basis of Anthroposophic 
Medicine, those interested in AM require a clear grasp of their foundational 
principles. Beyond this arena, however, the methods described here have 
the potential to broaden and help evolve the doing of science altogether.  
Science is an “open-ended, never-finished process” (Schad 1233). The ideas 
outlined here offer a map and tools for that process to all who are inspired to 
explore and understand nature in its fullest dimensions.  
 
Contributions: Much gratitude to Natalie Reed Adams and AlbeyReiner, for 
conversation and inspiration. ALR 
 
Footnote: 

1. Here, primary qualities are referred to as “quantities;” secondary 
qualities as “qualities.” 

2. Since the primary-secondary qualities distinction was first drawn, it 
has been cogently argued by philosophers, notably Bishop Berkeley, 
that if secondary qualities are to be rejected as subjective, then so 
must be primary qualities, since Locke’s arguments from variability 
and other arguments apply to both. 

 
References: 
Adams, N.R. oral communication, 2017-2019 
Arber, A. (1950; 2012 reprint) The Natural Philosophy of Plant Form  

(pp.199-211). New York, NY: Cambridge University Press. 
Bockemuehl, J. (1985) Introduction. (pp ix – xi); and The Formative  



22 

 

Movements of Plants. In J.Bockemuehl, C. Lindenau et al (Eds.), 
Toward A Phenomenology of the Etheric World  (pp.131-161). Spring 
Valley, NY: Anthroposophic Press. 

Bockemuehl, J. (2010) A Guide to Understanding Healing Plants – I.  
Chestnut Ridge, NY: Mercury Press. 

Bockemuehl J. (1988) J Social Biol.Struct. 1988 11, 191-199 
Bortoft, H. (1996) The Wholeness of Nature. Great Barrington, MA:  

Lindesfarne Press. 
Buccelliti E et. al. Heart rate variability and myocardial infarction: systematic  

literature review and metanalysis.  Eur Rev Med Pharmacol Sci. 2009 
Jul-Aug;13(4):299-307.  

Campos, M. Heart rate variability: a new way to track well-being. Harvard  
Health Blog, Nov 22, 2017. 
https://www.health.harvard.edu/blog/heart-rate-variability-new-way-
track-well-2017112212789  accessed 3.1.19 

Crick, F. (2004) Of Molecules and Men. Amherst, NY:Prometheus Books 
Debakcsy, D. WomenYouShouldKnow.net Agnes Arber.  

Accessed 12.8.18 https://womenyoushouldknow.net/bringing-teleology-
back-agnes-arbers-neo-aristotelian-plant-morphology/ 

Dornelas, M.C., Dornelas, O. (2005)  From leaf to flower: revisiting Goethe's  
concepts on the ¨metamorphosis¨ of plants. Braz. J. Plant 
Physiol. vol.17 no.4 Londrina Oct./Dec. 2005    
http://dx.doi.org/10.1590/S1677-04202005000400001  

Drake, S. (1957) Discoveries and Opinions of Galileo. Doubleday Anchor.  
https://archive.org/stream/B-001-001-741/B-001-001-
741_djvu.txt  accessed  3.5.19  

Environmentalscience.org  
https://www.environmentalscience.org/career/naturalist  accessed 
3.13.2019 

Goethe, J.W.von (1989) On Morphology (1817-1824), in Goethe’s Botanical  
Writings, transl. B.Mueller. Woodbridge, CT: Ox Bow Press 

Goethe, J.W.von  (1990) Faust Part I & Sections from Part II, translated by  
Walter Kaufmann. New York, NY: Anchor Books. 

Greenwood, V.  How Beets Became Beet-Red. NY Times, 10.24.2017,  
https://www.nytimes.com/2017/10/24/science/beets-red-
enzymes.html   accessed 2.28.2019  

Heusser, P. Anthroposophy and Science, an Introduction. Frankfurt: Peter  
 Lang GmbH, 2016. 
Holdrege, C. (1999) Seeing Things Right-side Up: The Implications of Kurt  

Goldstein’s Holism. In Context #2 Fall 1999, 14-17. Accessed 2.25.19 
http://natureinstitute.org/pub/ic/ic2/goldstein.htm 

Holdrege, C. (2003) The Flexible Giant, Seeing the Elephant Whole. Ghent  
NY: The Nature Institute. 

Holdrege, C. (2013) Thinking Like a Plant, A Living Science for Life. Great  



23 

 

Barrington, MA: Lindesfarne Books. 
Holdrege, C.  (2018) A Fresh Take on the Goethean Approach. In Context, #  

40, fall 2018 p.6 
Holdrege, C. (2018) New Foundation Course in Goethean Science In  

Context, # 40, fall 2018 p.7 
Keller, E.F. (1983) A Feeling For The Organism, The Life and Work of  

Barbara McClintock. NY: WH Freeman 
Kienle, G. et al (2006). Anthroposophic medicine: effectiveness, utility,  

costs, safety. Stuttgart, NY: Schattauer Verlag. 
Kienle GS, et.al. (2013) Anthroposophic medicine: an integrative medical  

system originating in Europe. Glob Adv Health Med. 2013;2(6):20-31 
Kirschner,M. et al (2000) Molecular Vitalism. Cell, Vol. 100, 79–88, 1.7.2000 
Locke, J. An Essay Concerning Human Understanding, Book II, Ch.VIII, §10,  

Nidditch, P.H. Oxford University Press, 1975 
Lockley, M. (2007)   The Morphodynamics of Dinosaurs, Other Archosaurs,  

and Their Trackways: Holistic Insights into Relationships Between Feet, 
Limbs, and the Whole Body. SEPM Special Publication No. 88,  
ISBN 978-1-56576-129-2, p. 27–51. 

Lockley, M. (2018) Imperfect Steps Towards Evolutionary Perfection, 
Paradigm Explorer, ISSN 1362-1211, 2018/3, p.38 

McKanan, D. (2018) Eco-Alchemy, Anthroposophy and the History and  
Future of Environmentalism. Oakland, CA: University of Calfornia Press 

Miller, G.L. (2009) Appendix. In von Goethe, J.W. with Introduction and  
Photography by G.L. Miller, The Metamorphosis of Plants. (pp. 111-
112)  Cambridge, MA: The MIT Press.  

Naydler, J. (1996)  Goethe on Science. Edinburgh: Floris Books 
Niemeijer MH,et al.(2018) An instrument for dimensional diagnosis of a  

child’s constitution(ICC). Int J Complement Alt Med.2018;11(2):68–
73. 

Pelikan, W.(1997) Healing Plants, Insights Through Spiritual Science. Spring  
Valley, NY: Mercury Press 

Riegner, M. (2008) Parallel Evolution of Plumage Pattern and Coloration in  
Birds: Implications for Defining Avian Morphospace. The Condor, 
110(Nov 2008):599-614  

Riegner, M. (2018) Back cover in Schad, W. Understanding Mammals,  
Threefoldness and Diversity, Volume 1.  

Rohen, J.W. (2007) Functional Morphology,The Dynamic Wholeness of the  
Human Organism. Hillsdale, NY: Adonis Press. 

Rodriguez, E. Interview, in Reece, J.B., Campbell Biology, 4th ed. Pearson,  

2015 https://www.pearson.com/us/higher-education.html  accessed 
3.8.19  

Schad, W. (2018) Understanding Mammals, Threefoldness and Diversity. 

 Hillsdale, NY: Adonis Press.  



24 

 

Selg, P. (2014) Rudolf Steiner: Life and Work; Volume I: (1861-1890)  
Childhood, Youth, and Study Years (p 171). Great Barrington, MA: 
Steinerbooks 

Steiner, R. (1995) Intuitive Thinking as a Spiritual Path, A Philosophy of  
Freedom. Hudson,NY: Anthroposophic Press 

Steiner, R., Wegman, I. (1999) Fundamentals of Therapy, An Extension of  
the Art of Healing through Spiritual-Scientific Knowledge. Spring 
Valley, NY: Mercury Press, 1999 

Suchantke, A. (2009) Metamorphosis, Evolution in Action.  Hillsdale, NY:  
Adonis Press.  

Talbott, S.  (2009)  When Holism Was the Future. In Context, Fall 2009, 3-6.   
Ghent, NY: The Nature Institute. Accessed 2.25.19     
http://natureinstitute.org/pub/ic/ic22/russell.htm#critique 

Tsukaya, H. (2006) Mechanism of Leaf Shape Determination. Ann Rev Plant  
Biol, 57:477-96, June 2006   
https://doi.org/10.1146/annurev.arplant.57.032905.105320 

Wilber, K. (1996) Eye to Eye, The Quest for the New Paradigm. 3rd Ed.,  
Boston,London: Shambala. 1996 

Wilber, K. (2005) Toward a Comprehensive Theory of Subtle Energies.  
Explore, The Journal of Science and Healing, July 2005, 1, 4, pp 252-
270 

 
Author contact: landmanreiner@gmail.com 
Copyright: Alicia Landman-Reiner 
 
 


