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ABSTRACT

J.W. von Goethe offers a distinctive way of understanding living plants, which leads to
intuitive perception of the dynamic nature of the whole plant, through a series of stages which
| describe and apply in my case-study of the blue water-lily. I consider the significance and
implications of Goethe’s method for science, and I use my experiences of the case-study, and
reflective passages, to show that the practice of Goethe’s way is enhancing the artistic,
intuitive, and ethical aspects of my botanical work.

The highest achievement of the human being as a thinking being is to have probed what is

knowable and quietly to revere what is unknowable."

! Goethe, J.W. von. Quoted in Naydler, J. (1996), p. 128
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Before dawn, | leave the warmth of my wooden cabin and step into the dark forest. The
cathedral-cold air of early morning holds the departing whispers of nocturnal creatures. As
sun-yawn infuses the sky with a pale wash, robins unfurl their skein of music. I set off to visit
the water-lilies who live on the other side of the island, in the shallow waters where the river
brushes its slippery fingers through hippo grass and slows down to rest among the fragrant

flowers.
Introducing the Dissertation

Through the practice of Goethean science, which | am studying as part of the M.Sc. in
Holistic Science, my work as a botanist is being transformed. This dissertation is an
exploration of how the Goethean method is changing the way | know plants and, therefore,
what | know of plants.

My inquiry in this piece of work can be articulated as: how is the practice of Goethean

science influencing my work as a botanist, and in what direction could it take me?

When | first considered how to answer this question, | had in mind a project in which I would
compare my plant knowledge with that of a traditional herbalist whom I know in rural
Zambia, where | have previously conducted ethnobotanical studies. | had an idea that the
Goethean approach would bring me closer to traditional ways of knowing and perhaps even
offer insights into the healing properties of specific plants which the herbalist uses to treat his

patients.

As | started the project, however, | came to appreciate that | was not well equipped to
investigate the herbalist’s way of knowing: neither of us speaks the other’s mother tongue
fluently, and he often refers to ‘the ancestors’, meaning the spirit world. Although the
herbalist and | have discussed the role of visions and dreams in knowing the healing powers
of plants, I decided to stay within a Western way of science, albeit the unconventional

Goethean way.

| shifted the focus to my own work, to a small island in the Zambezi River, and ultimately to
one plant species, the blue water-lily. Even one water-lily is a world in itself, so | begin my

exploration here.



Throughout the text of the dissertation, | include reflective passages in italics. | have chosen
to include these passages for two reasons: firstly, in my essay for Module One, on ‘Science
with Qualities’, I found this to be effective way of conveying the quality of my experience;

and, secondly, I consider reflective practice to be an essential part of any scientific inquiry.

To anchor my study, I begin by characterising the island and river where I’m conducting the
fieldwork, and I introduce the water-lilies who are helping me with my inquiry. | then give a
brief profile of Goethe the scientist, introducing his way of science, and | discuss different

authors’ interpretations of the methodology.

The practical part of my inquiry is a study of water-lilies, using Goethe’s approach. I express
my observations and experiences in the form of descriptions, artwork, and creative writing.

Additional colour illustrations are included in the Appendix.

I compare this study with my earlier writings to illustrate how my work as a botanist is
changing. This leads into a review of the botanical and ethnobotanical literature which is

relevant to my work, as seen through my new eyes.

Following this, | consider wholeness, and the relationship between the parts and the whole, to
show how Goethe’s way of science offers a practical method for a new science of nature, one
based on authentic wholeness, to complement the achievements of modern, reductionist,

scientific methodologies.

In the final section, I return to my original question. Drawing deeply on the reflective
passages and on my experiences during the study of water-lilies, | portray the influence of

Goethean science on my present and future work.



Place and Plants
The Island

Hugging the northern side of a wide bend in the Zambezi River, about 35 kilometres
upstream from the Victoria Falls, Bovu Island is where I’ve been studying water-lilies. The
deep side-channel which separates it from the Zambian mainland is only 50 metres wide, but
the view south, across to Zimbabwe, is expansive, over a green-grey river dotted with white
sand-bars and grassy islets.

A few years ago, | wrote a short report about Bovu Island, which included tree species lists
and a general description of the area, written in an objective and lifeless style. Now, | would
like to portray the place with more vitality.

This island is rooted in the Earth, its basalt bedrock overlain with a deep layer of Kalahari
sand. At its widest it measures about 150 metres and is just over a kilometre in length. The
perimeter of the island is not static, however, due to the dynamic interaction between land

and water.

The line where the water brushes the land is imaginary; it changes constantly. Even if I could
walk along it, [ wouldn’t be able to measure all its tiniest twists and turns. ‘Perimeter’ is an

un-measurable quantity. This makes me wonder which other quantities are un-measurable.

The Zambezi has an annual cycle with seasonal patterns, but the exact timing of events and

the resulting water levels are unpredictable.

Towards the end of the rainy season, in late March, the river becomes muscular, extending its
reach over the tops of the sandy islets and grabbing at the waterberry trees on the river-bank.
Hungry, it swallows swathes of vegetation and spits out mats of papyrus, which sail
downstream, ark-like, carrying plants and small animals which have survived its jaws. In

April, its appetite sated, it rolls around with full belly, plump and self-satisfied.

Through the dry months of May to October, the Zambezi becomes lean and meditative. As
the water level drops, the river allows its deeper nature to be revealed. It welcomes seasonal
visitors: birds such as rock pratincoles and African skimmers fly in for a few months, the
breeding pairs laying eggs on rocky outcrops or pristine sand-bars. The water-lilies slip away

underground, carrying their energy deep into their tuberous rhizomes.
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The rainy season roars in during November, growling and snapping in irritation at the heat
and dryness, and transforming the soil into a pungent fertile ferment. Mycelial networks brew
their elixir underground, while plants distil their floral essences in rising sap. With raging
thirst, the Zambezi sucks its tributaries dry of their first rains, drawing all moisture into itself.

The steady rain of December and January saturates the ground, and life flourishes in every
pool and puddle. The nourished land pours its libations into the river, which begins to swell
and gain strength, and the gentle backwaters become garlanded with water-lilies in
celebration of the abundance.

As the rains retreat in February and March, the Zambezi feasts on the last of the floodwaters,
preparing for its surge towards the distant Indian Ocean, and the cycle turns once more.

An island cannot be an island without its surrounding body of otherness. To write about the

island, | have written about the river.

Waterberry trees hang over the river’s edge, stretching their pale-barked arms into the
sunlight, while ebony and mahogany stand in stately repose, their dark foliage providing
refuge for shy touracos and sleeping genets. They create a Tolkienesque forest, where
spiralling vines hide termite temples, and fishing owls drop oboe-notes into the night’s cool

air.

The island is fringed with hippo grass, which provides sheltered bays where diverse aquatic
plants gather, some streaming out in submerged, reddish trails, others sitting pertly on the
water’s surface, dangling their hairy roots below. The most enchanting of all the aquatics,

however, are the water-lilies.
Water-lilies

| have chosen water-lilies for three reasons. Firstly, | am drawn to their beautiful flowers and
distinctive floating leaves and | have a curiosity about how they live in their watery habitat.
Secondly, water-lilies have captivated human interest for millennia, particularly in Ancient
Egyptian mythology, and | wish to gain some insight into why this is so. Thirdly, | published
two articles on water-lilies prior to this study; this earlier material helps me compare my

botanical studies before and after learning the Goethean approach.



| have a feeling that the water-lilies chose me, rather than the other way round. | had begun

studies of several other plant species, but they didn’t show much interest.

Many aquatic plants are known as ‘water-lilies’ or ‘lotuses’, conjuring up beautiful, multi-
petalled, scented flowers with large, roundish leaves. There are several genera of plants with
these characteristics, but not all are closely related in evolutionary terms. It seems that this
form has arisen more than once in the history of the angiosperms, the flowering plants.

The water-lilies in my study belong to the genus Nymphaea, in the family Nymphaeaceae,
which has its origins, according to the fossil record, in the early Cretaceous around 130
million years ago. The Nymphaeaceae are part of the basal group of angiosperms, meaning it
may be among the earliest of the flowering plant families to have evolved from conifer-like
gymnosperms. > The Nymphaeaceae has eight genera, the best-known of which are
Nymphaea and Victoria.

The ‘sacred’ water-lily flowers, which are famous in Buddhist and Hindu art as the lotus
motif, or padma, are not close relatives of Nymphaea. They are placed by taxonomists in the

Nelumbonaceae, which has one genus, Nelumbo.

Nelumbo has three distinguishing features. Firstly, the leaves are concave and emergent: they
do not lie flat on the water, but are held up above the surface on long stalks. Secondly, there
is no clear differentiation between sepals and petals: all are ‘tepals’. Thirdly, in the middle of
the flower is a prominent round structure, the receptacle, into which the pistils are sunk.
These features have led to the identification, by botanists and art historians, of Nelumbo as

the true lotus in Eastern iconography.

1 prefer ‘distinguishing features’ to ‘the difference between’. A few years ago, I drafted ideas
for a nature book called ‘What’s the difference between?” to compare frogs and toads, ducks
and geese, butterflies and moths, and so on, focusing only on how to tell them apart. Now, I'd

like to shift the approach to ‘What'’s the distinctive wholeness of?”’

Returning to Nymphaea, there are 56 species worldwide®, seven of which have been recorded

in Zambia.* Two grow in my study area: the night-flowering Nymphaea lotus (not to be

? Crane et al. (1994), p.27

? http://www.theplantlist.org/



confused with Nelumbo, the true lotus) and the day-flowering Nymphaea nouchali var.
caerulea, previously known as N. caerulea. | have chosen to focus on the latter, because it is
more abundant around Bovu Island and its floral structure can be studied during daylight

hours.

Botanists rarely work in the field at night, especially in Africa, where there are unseen
dangers, but what do plants get up to, after the sun has set? We gain a half-picture of their
lives by studying them only during the day.

Nymphaea is named after the mythological Greek water-nymphs, goddesses who personified
and inhabited springs and rivers; the epithet nouchali is thought to refer to the site in
Bangladesh where the species was first identified; and caerulea refers to the blue colour of
the petals, hence the English common name. There is a great deal of variation in the petal
colour, however, from deep blue to white. The local name for water-lilies is Makwangala.

The blue water-lily produces a continual series of leaves and flowers, which grow on flexible
stalks from the rhizome, held firmly in the soil by fleshy roots. The stalks grow rapidly
upwards as the water level rises, bringing the roundish leaves to lie on the surface and
holding the flowers above the water. After being fertilised, the flower closes and becomes a
fruit, which submerges and ripens, releasing thousands of temporarily buoyant seeds. |

describe blue water-lilies in more detail in my Goethean study.

The Toka-Leya people, who live in this part of southern Zambia, occasionally gather the
fruits, either roasting them whole or pounding the seeds to make a starchy meal. They report
that the tuberous rhizomes are also edible, but they rarely harvest them except as ‘famine
food’, a source of nutrition in times of crop failure. In neighbouring Botswana and Namibia,
however, they are more commonly eaten, the tubers being boiled or roasted to make them
digestible.> ®

* Flora Zambesiaca (1960). 1 (1), pp.175-180
> Fox, F.W. and Norwood Young, M.E. (1982), p.279

® Leffers, A. (2003), p. 148



Many medicinal uses have been documented’ for the blue water-lily, which has emollient,
anti-diabetic, diuretic, and anti-oxidant properties. Herbal treatments include: applying leaves
externally to reduce inflammation and blisters; eating seeds crushed in water to control
diabetes; and drinking a decoction of roots and stalks to treat kidney and urinary tract
disorders.®

There is much debate about the narcotic, psychoactive and aphrodisiac qualities of water-
lilies, particularly with reference to the significance of the flowers in the rituals of Ancient
Egypt. Wreaths of the blue water-lily were found on the mummies of Ramses |1, dating back
to 2000 BCE®; Tutankhamon’s tomb™® contained a gold-plated shrine decorated with an
image of a pharaoh holding a huge Nymphaea; and the blue water-lily is a common motif on
sculptures, sarcophagi, and ointment jars used by the elite and priestly castes of Ancient
Egyptian dynasties.

Henry Conard, in his 1905 monograph on Nymphaea, disregards any suggestion that water-
lilies were, or could be, used as anything other than ornamentals in the culture of Ancient
Egypt, but does grant that “the whole plant is very astringent and bitter, on account of the

presence of tannin and gallic acid. Whatever value is has is due to these constituents”.**

More recently, Nymphaea species have been found to contain the alkaloids nupharine and
nymphaline, which affect brain receptors and are “intoxicant and slightly hallucinogenic”lz.
Further chemical analysis™ of the blue water-lily has found apomorphine, which has
psychoactive properties and is also used as an effective treatment for erectile dysfunction,
bringing about smooth muscle relaxation and vasodilation. This provides supporting evidence
for the belief that the Ancient Egyptians ate or drank preparations of water-lilies as

hallucinogens and as sexual stimulants in ritualistic ceremonies.

7 Watt, J.M. and Breyer-Brandwijk, M.G. (1962)
& Roberts, M. (1990), p.210

° Mabberley, D. (2002), p. 495

1% Bertol et al. (2004), p.84

" Conard, H.S. (1905), p.235

2 Wink, M. and Van Wyk, B-E. (2008), p.393

3 Bertol et al. (2004), p.84



William Emboden has spent many years investigating the ritual and sacred iconography of
dynastic Egypt and has concluded that the blue water-lily “was exploited for its narcotic
content in order to provoke the shamanic state of ecstasies among a priestly caste in Egypt”**.
The use of the term ‘narcotic’ is variable: some writers take it to mean sleep-inducing or

. .. . .1
sedative, whereas Emboden uses it in the sense of ‘hypnotic’™.

The extraordinary Richard Schultes, ‘father of modern ethnobotany’, would have made and
sampled his own tinctures of water-lilies, to gain direct experience of their properties. |
would be prepared to do this, under the guidance of an expert herbalist, but I have not done

so for this inquiry.

The blue water-lily is used in South Africa for divinatory purposes, the tinctures of flowers
having visionary, stimulant, aphrodisiac and euphoriant properties in low dosages™®, but the
Zambian herbalists whom | consulted said that they do not harvest water-lilies for medicines,
and other local people seem to have no knowledge of their properties either, apart from the
edible starchiness of the rhizomes and seeds.

This apparent lack of knowledge may be interpreted in various ways: it could reflect the

relative unimportance of the water-lilies in the local pharmacopoeia; or perhaps the people
who live in the study area are unaware of their properties because they have only recently
come to settle by the Zambezi; or the herbalists might be keeping the knowledge secret, in

order to restrict access to the powers of Nymphaea.

The way | inquired about the water-lilies would have influenced what information the
herbalist shared with me. Perhaps | should have invited him to visit the water-lilies with me:

we could have sat together quietly in the boat and waited for a conversation to begin.

* Emboden, W. (1979), Abstract.
> Emboden, W. (1989).

'® Sobiecki, J.F. (2002), p. 14



Goethe and His Way
Goethe the Scientist

Johann Wolfgang von Goethe (1749-1832) is considered to be among the most talented and
prolific writers in the German language. Indeed, his works are described as “some of the most
perceptive and evocative imaginative literature ever written™"’. In addition to his dramatic
version of the legend of Faust, he published many novels, plays and poems; he was an
acclaimed artist and designer, assisting with the planning of Weimar’s botanical park; and he

had political influence in the Weimar court where he took up residence from the age of 25.

Few people are aware that Goethe was also an accomplished scientist. His interest in science
can be seen even in his student days in Leipzig where, in addition to his law courses, he
studied anatomy, electricity and magnetism*®. In his early years in Weimar, Goethe made the
significant discovery that human beings have an intermaxillary bone in the upper jaw, the
apparent lack of which had been used previously as evidence that we do not share a body
plan with apes. He was the founder of the field of ‘morphology’ in the late eighteenth
century, and his work is still relevant to modern-day research in developmental biology.

I have started reading Goethe’s literary works, none of which I had any interest in, prior to

learning of his scientific investigations. Science is leading me to art.

In 1786, Goethe set off to travel in Italy, to “gain fresh experiences and let the world breathe
new life into him™*®. In his two-year sojourn there, he became fascinated by the phenomenon
of colour, an interest which led, some years later, to a thorough investigation of Newton’s

theory.

As did Newton, Goethe began his investigations by viewing light through a prism but,
whereas Newton went on to replace the sensory, experienced phenomenon of colour with
mathematics, taking the colours of the spectrum to be secondary qualities caused by specific
wavelengths of light, Goethe stayed with his direct experience and did not look beyond the

phenomenon for an abstract mechanism. This does not mean, however, that he relied only on

7 seamon, D. (1998), p.1
'8 zajonc, A. (1998), p. 20

19 Holdrege, C. In Hoffmann, N. (2007), p.ix



his senses: he transformed his sensory experiences into cognitive perception, thinking
imaginatively to understand the relationships between all that he had observed. | write more
on this method later.

Goethe concluded that light does not contain the colours, but that both light and dark are
needed for the colour phenomenon to arise. His findings, which he published as ‘Theory of
Colours’ in 1810, contradicted the usual interpretation of Newton’s theory and, therefore, his
scientific work was not taken seriously by the establishment, who saw him as an artist
dabbling in science.

It was an extraordinary experience, looking through a prism at the beautiful stone building of
the college in the sunlight: | had never before seen how parts of rainbows arrange themselves
on edges and ledges. Why didn’t our school physics teachers introduce light and colour in
this way? | suppose they knew only Newtonian science and, certainly, the textbooks offer no

guidance.

Goethe’s travels in Italy also stimulated his interest in floral diversity. This is where he began
his work on plant metamorphosis and his search for “the unifying principle or archetype of

the plant kingdom”20

, a concept which he developed in his major biological work, ‘The
Metamorphosis of Plants’. Goethe was not seeking a physical archetypal plant in a
phylogenetic sense; rather, he was referring to the concept of unity as expressed through the

diversity of flowering plants.
Ronald Brady, in his essay ‘The Idea in Nature’, writes that

Goethe’s ‘primal plant” was a first step towards a phenomenological biology. His
search for what was common to all plants turned on the basis of recognition, which he
understood to depend as much upon the ‘idea’ in the observer as it did on the presence

of the object recognized.?

Phenomenology as a philosophical movement did not appear in European thought until the

twentieth century??, but Goethe’s approach is often considered to be phenomenological, in

2% 7ajonc, A. (1998), p.22
2! Brady, R.H. (1998), p. 104
>2 Bortoft, H. (2012), p.10
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that it shifts our attention back from things as finished products into the experiencing of
things as they arise. We try to stay with our experience of experiencing something as we are
experiencing it, not after it has been experienced. Henri Bortoft, physicist and philosopher,
who is considered to have been one of the foremost scholars of Goethean science,
acknowledges the difficulty in grasping this concept, and describes it as “‘stepping back’ into

2
where we are already”?.

Another Goethean philosopher, David Seamon writes,

Goethe’s way of science is one early example of a phenomenology of the natural
world. He sought a way to open himself to the things of nature, to listen to what they
said, and to identify their core aspects and qualities.

More and more often, and not only when studying plants, I catch myself becoming aware of
my experiences as they arise. The feeling is one of expansiveness and receptiveness, being

open to things as they are. The boundary by which I define myself begins to dissolve.?*

Goethe believed that the organic world, the world of living beings, requires a different kind
of cognition from that of the mechanical world of inorganic things. Even though a plant may
be rooted in the soil, we can shift our perception from seeing it as static to seeing it as
constantly coming-into-being, growing itself into a shape and form which is ever-changing.
As it has no fixed form, we could say that a living plant has the “potential-to-be-otherwise”ZS.
This is true of a mechanical body, too, but only if it is influenced from outside, whereas a
living plant has the potential-to-be-otherwise from within. This potency is made apparent by
the diversity of forms expressed by the plant. Goethe was convinced that it is this appearance

of diverse forms which reveals the unity, the constant within change.

Although he did not conclude his work on the Urpflanze, Goethe had success with identifying
the primal plant organ, the Urorgan. He had the insight, through rigorous study of plant
morphology, that the leaf of a plant is the Urorgan, which manifests itself differently. The

leaf as a form is expressed throughout the life of the plant in different ways: cotyledons,

2 Bortoft, H. (2012), p.17
** Seamon, D. (1998), p.2
%> Brady. R.H. (1998), p.104
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leaves, sepals, petals, stamens and pistil. Goethe considered the leaf to be the “true Proteus”,
a versatile and ever-changing pure phenomenon. He writes of “the laws of metamorphosis by
which nature produces one part through another, creating a great variety of forms through the
modification of a single organ”?°. Bortoft calls this “the self-differencing organ”, the idea that
“something can become different from itself whilst remaining itself instead of becoming

something else”.’

Earlier botanists?® had noted similarities between leaves and floral structures: Nehemiah
Grew, the famous plant anatomist and physiologist, wrote of the leafy nature of sepals and
petals in 1672; and Caspar Friedrich Wolff described stamens and carpels as modified leaves
in 1768. Goethe was unaware of his predecessors’ writings, however, and arrived at his
theory independently. Agnes Arber, the distinguished plant morphologist, suggests that
Goethe’s lack of factual knowledge of other botanists’ discoveries might be one reason why

he was dismissed as an amateur in his time, but she goes on to say that his thought

...has been a source of lively stimulus to succeeding generations, to whom his
mistakes in matters of fact have ceased to be of the slightest consequence, and who
recognise his gift of insight...Goethe himself realised that the value of his work did
not lie in encyclopaedic acquaintance with the subjects he discussed, but rather in the

unifying quality of his mind.*

Arber, writing in the twentieth century, was greatly influenced by Goethe’s work, even
though she disputes his choice of leaf as primal organ, replacing it with her partial-shoot

theory.*°

Why had | not learned of Arber’s work while studying botany at university? I came across
her books only a few months ago. Were her ideas too controversial, contradicting the post-

Darwinian interpretation of all forms as evolutionary adaptations?

2% Miller, G.L. (2009), p.xvii
*7 Bortoft, H. (2012), p.71

%% Arber, A. (2012), pp.39-40
2 Ibid., p.41

% Ibid., pp.70-71
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Goethe’s 1790 publication® is considered to mark the beginning of the classical ‘foliar
theory’ of the flower, which acquired a molecular explanation two hundred years later, in the
form of the ‘ABC’ model.* This model is based on homeotic (i.e. developmental) genes
acting in series on the different whorls which make up the floral structures in the majority of
flowering families. Interestingly, the basal angiosperms such as Nymphaea have a spiral, not
whorled, arrangement of sepals, petals, and stamens, so a different molecular mechanism is

required to ‘explain’ the formation of water-lily flowers.

I'm now exploring diversity and evolution through the metaphor of dance. Ingrouille and
Eddie write that this is “a very apt way to portray the unfolding and increasing complexity of
plant-life on Earth. The dance of plants is the dance of form in space and time.”” The rules of

the dance “through morphospace” are the subject of evolutionary biology. 3

Electron microscopy has confirmed Goethe’s metamorphosis of floral organs: electron
micrographs of embryonic floral buds show primordia, undifferentiated groups of cells
arranged at the floral growing tip of a stem, coming-into-being as sepal, petal, and stamen.

As Arber points out, however, it is not so much the factual outputs of Goethe’s work, but
rather his way of conducting observations which is most significant for Western science: it
leads us, as observers of a phenomenon, through a series of careful and precise stages which

allow us to experience the wholeness of the phenomenon.
Goethe’s Way of Science

One of my favourite descriptions of Goethe’s approach, which he called ‘delicate
empiricism’ (Zarte-empirie), comes from Isis Brook, a Western philosopher who undertook
training in Goethean observation with Margaret Colquhoun®*, the renowned Goethean

practitioner and teacher:

Goethe uses human qualities of careful observation while holding in abeyance

received theories. And then far from trying to expunge from the scientist’s mind

* Goethe, J.W. von (1790).
*2 Dornelas, M.C. et al. (2005), p.341
%% Ingrouille, M.J. and Eddie, B. (2006), p. vii and p.107

* see http://pishwanton.org for information on The Life Science Trust
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human faculties such as imagination, inspiration and intuition, he advocates the use of
these in a disciplined way to enter the world of the thing studied. What happens after
a long and exasperating journey is that the thing studied suddenly arrives; all previous
notions of substantiality pale into insignificance as the experience of its very
thingness hits you.*®

The following section provides a step-by-step guide to the practice of the Goethean method.
Rather than use the word ‘phenomenon’, I have written ‘plant’, but other natural phenomena

could be investigated by this method.

| begin with a preparatory step and then proceed through four distinct stages. After my
description of this method, I explore how other authors have interpreted Goethe’s way of

science as applied to botany.

Preliminary Preparation

This is where we record our first impressions of the plant, as we begin the study. Nigel
Hoffmann, Goethean biologist, describes this stage as being like “the moment of entering a
foreign city for the first time and being immediately taken by its unusual sights, sounds, and
smells”*®. One of the best ways of capturing this moment is to make a quick sketch or

painting. This first impression of the plant may grow in us as we proceed through the method.

Other first impressions might include our preconceptions about the plant, our feelings and
expectations, anxieties, and so on. By acknowledging them, we can then try to set them aside.
If they arise later in the study, we will be able to identify them as belonging to us, and not to

the plant.

Stage One: Exact Sensorial Perception

We observe the plant afresh, as if it is our first encounter. We take time to observe it
accurately. We look carefully to see the details of its outward form, making notes and
drawings of all we see, moving from one part of the plant to the next. Drawing helps us to
focus on the details and on the relationship between the parts; the aim is not to produce an

accomplished piece of art, but to train our way of seeing.

*> Brook, I.H. (2009), p.32
*® Hoffmann, N. (1998), p.130
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As well as using our sense of sight, we feel the textures of the different parts of the plant. We
smell them, too, rubbing the leaf to release its scents, and inhaling the fragrance of the flower,
paying full attention to the plant as we experience it. We describe all our sensory experiences
and observations, not using botanical terminology, but in clear language and artwork within
our capabilities. We might choose to use a sound recorder to take notes to transcribe later,
and to take photographs to record the form of the parts and the whole living plant in its
natural habitat, but these should be supplementary activities. | discuss the role of the camera

in Interpretations.

The active way of seeing in ‘exact sensorial perception’ requires putting the plant at the
centre of our attention. We record our findings rigorously, withholding judgement about what
we ‘should’ be seeing. Staying focused on sensory perception helps prevent us from looking
for an abstract cause or theory to explain our observations. The plant must be allowed to
reveal itself in terms of itself. Paying full attention to our sensory experiences of the plant
also reduces the influence of our personal thoughts and feelings about other matters which
may arise during the study.

Craig Holdrege®” of The Nature Institute includes, as part of this stage, the activity of
gathering information from sources other than the plant itself, such as botanical literature,
mythology, and art. This can open up new ideas for research questions, but it can also lead us

away from seeing the plant as our primary source.

Stage Two: Exact Sensorial Imagination

Turning away from our sensuous experience of the plant, we move into our thoughts. We
remember the plant precisely, and then imagine looking fluidly from one part of the plant to
the next, filling in the gaps between the separate parts, not fantasising but rigorously applying
our thinking to the plant as it appeared to us. We can try to draw or paint from memory, to

bring the plant alive in our thoughts.

As if using time-lapse photography, we run the images together so that the plant grows in our
imagination. We see leaves forming in sequence, each one different from the next, and
imagine a flower stalk bearing a floral bud, which unfolds to reveal petals, stamens and pistil.

We can reverse the sequence of images, from mature flower to bud, and from the youngest to

*” Holdrege, C. (2005), p.14
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the oldest leaves. We might imagine how its seed becomes a whole plant which, in turn,
makes fruits and seeds and expresses itself anew. We inwardly sense the textures and the
smells, too, in order to build up a concrete mental picture of the plant as we perceived it with
our senses. We perceive the dynamic processes of the plant as it is coming into being, rather
than as a finished product. Isis Brook writes,

There is something dreamlike about this stage. However, because we have laid aside
our theories, bracketed our presuppositions, and undergone a rigorous working in
exact sense perception, our ‘dreams’ are ‘in the style of’ the phenomenon and not

drawn from our own personal fancies.*®
From here, we flow into the next stage.

Stage Three: Seeing-in-Beholding

This is not a methodological process for which there are instructions. Rather, it is a way of
seeing which arises within us. We still our imaginative thinking and create a receptive space
in which the whole plant presents itself. It may do this as a formative gesture or other
expression; this is the way in which the plant ‘speaks’ to us. Our faculty of inspiration is now
in the service of the plant. We can explore the gestures and their meaning through artistic

representation, such as drawing and painting, dancing, or making music.

Stage Four: Being One With

If we are fortunate enough, our mode of consciousness shifts into the intuitive mode, through
the practice of the previous stages, allowing us to experience inner unity with the plant.
Hoffmann writes of this experience as “the immediate warmth of identification that one feels

when he or she has made contact with a living being’s ‘inner impulse’”.*

This stage corresponds to Goethe’s perception of the ‘idea’ or ‘theory’ of the plant, which is
more in the nature of seeing a living being than finding an abstract explanation of the plant’s
appearance. We may, however, catch only a glimpse of the true nature of the plant. Whatever
our experiences, we can try to express them in a medium which conveys a sense of creative

potency.

*% Brook, I.H. (2009), p.36
** Hoffmann, N. (1998), p.136
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In this final stage, we are thinking “‘from the whole to the parts’ — from the formless to the
formed”*’. Stephan Harding, in his holistic scientific work, ‘Animate Earth’, describes this as
entering a state “in which we commune with the unbroken wholeness of the phenomenon,
realising that each worldly thing is a manifestation of a single immanent loving creative

energy”*’. This is Goethe’s way of seeing.

Interpretations

Goethe believed that we, as human beings, should be the main ‘instrument’ through which we
experience the plant’s livingness: “In so far as we make use of our healthy senses, the human

being is the most powerful and exact scientific instrument possible”42.

Regarding the use of the camera to complement our sensory observations and artwork, Arber

writes,

The camera knows nothing, and can record merely that aspect of plant form which is
actually presented to it, but the observer, who draws a plant, is not thus limited. He
knows what the plant is like from other points of view, and the image which he

organises is thus given a richness of content which a photograph inevitable lacks.*?

She describes how the process of seeing is more than a passive physical sensation; the mind

organises “the mosaic of stimuli which the eye has received”**.

Goethe placed great importance on the use of illustrations in his nature studies. Gordon L.
Miller, in the Introduction to his 2009 edition of ‘The Metamorphosis of Plants’, expresses

his belief that Goethe would approve of the inclusion of colour photographs:

[Goethe] was sanguine that his botanical book would one day be effectively illustrated

as he saw great opportunities for the advancing science to be well-served by improved

*® Hoffmann, N. (1998), p.135
* Harding, S. (2006), p.41

*> Naydler, J. (1996), p.29

* Arber, A. (2012), p.211

* Ibid., p.211
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graphic techniques. I trust he would be pleased with the results made possible by the

further evolution of the camera in the service of his idealistic scientific vision.*®

Grant Riley®®, in his essay ‘If Goethe Had a Camera?’ describes macro-photography as
offering “a bee’s eye view” of floral structure, and values his photography as having
“intrinsic artistic value”. I consider that Goethe would approve of Miller’s and Riley’s use of
modern digital photography, as it can bring the eye into intimate contact with the intricate
details of the flower, but it is not a substitute for drawing and painting. | have included, in the
Appendix, a selection of my colour photographs of the water-lily to supplement my black-
and-white drawings.

Arber highlights the importance of using our senses, particularly sight and touch, when trying
to understand plant form:

...we have, first, to realise it accurately by means of sensuous perception; secondly, to
get the completest possible picture of it with the mind’s eye — a picture which receives
sculptural solidity from the data gathered by touch, and internal concreteness from
knowledge of anatomical structure; and, thirdly, to advance beyond this
representation, so as to grasp its underlying and surrounding context of significance,

and to see it in its living aspect, and in its relation to other forms. *’

This description distinguishes three distinct and sequential methodological stages: first,
accurate sensory observation; second, mental picturing of the concrete knowledge obtained
from the first stage; and, third, intuitive perception of how the form of the individual relates

dynamically to its way of living and to other plant forms.

Intuition: what an elusive word! Where does it fit into science? | used to think of it as
belonging to a few gifted individuals who were able to see relationships or connections
between previously unassociated phenomena, but now I'm thrilled to find that there’s a

methodology which nurtures the intuitive mode of consciousness.

** Miller, G.L. (2009), p.xxviii
46 -
Riley, G. (2013), p.57

* Arber, A. (2012), p.4
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The verbal-analytical mode of consciousness looks for cause-and-effect explanations, but the
holistic-intuitive mode opens up a receptive space where previously unseen relationships and

meanings appear.
Stephan Harding describes how intuition may be experienced:

Intuition suddenly presents consciousness with a new way of seeing, often after the
thinking mind has activated the unconscious through a concentrated focusing of

attention on a phenomenon or on a given problem.*

He points out that “both conventional and holistic sciences are utterly dependent on intuition,
for without it there would be no raw insights for the rational mind to work on and develop™®.
Maura Flannery agrees that, while Goethe’s delicate empiricism is often seen as “an antidote

to reductionism”,

Goethe’s way of science is done by many, if not most scientists... there is not a strict
dichotomy between these two ways of doing science, but rather scientists move
between the two approaches so frequently and the shift is so seamless that it is

difficult for them to even realize that it is happening.>®

She argues that the process of scientific discovery is not recorded, as there is no forum for
scientists to write about their intuitive insights, which are often gained through visual and
tactile impressions. An example of this is the practice of chemists playing with large models
of macromolecules to try to work out how they could fit together. Such practices are not

usually recorded in the ‘Methods’ section of scientific papers.

Despite the importance of intuitive perception, conventional science offers no methods to
encourage scientists to develop this mode of consciousness. Goethe’s way of science, in
contrast, deliberately cultivates its practice. Goethe calls intuitive insight “inner beholding”,
as in the following description of his ‘Genetic Method’, by which he seeks the origin, or

genesis, of plant forms:

*® Harding, S. (2006), p.40
* Ibid., pp.39-40
*% Flannery, M. (2005), p.273
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If I look at the created object, inquire into its creation, and follow this process as far
back as I can, | will find a series of steps. Since these are not actually seen before me,

| must visualise them in my memory so that they form a certain ideal whole.

At first | will tend to think in steps, but nature leaves no gaps, and thus, in the end, |
will have to see this progression of uninterrupted activity as a whole. | can do so by
dissolving the particular without destroying the impression itself...

If we imagine the outcome of these attempts, we will see that empirical observation
finally ceases, inner beholding of what develops begins, and, at last, the idea can be
brought to expression.>*

One of the clearest applications of this method is the study of leaf sequences. As a plant
grows, it produces new leaves in a particular order and arrangement. At any point in a plant’s
life, we can take a ‘snapshot’ view of the whole plant, to freeze in time and space the
dynamic nature of the plant. We do this by removing the leaves and arranging them in
sequence, or by drawing the leaves individually.

Here is an example of a leaf sequence, taken from the work of Goethean biologist Jochen

BockemiihI®2.

Figure 2. Leaf sequence of Cardamine hirsuta, from

seed to flower. J. Bockemiihl.

> Miller, G.L. (2009), p.105
> Bockemiihl, J. (1998), p. 120
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By studying each leaf in the sequence, we can appreciate the variety of forms expressed by
the plant, but in order to see its dynamic nature, we should imagine the first leaf transforming
into the second, the third, and so on, and back again. In this way of thinking, we begin to get

a sense of the plant’s gesture.

The dynamic way of seeing is explored thoroughly in Bortoft’s ‘The Wholeness of Nature*>?,
in which he emphasises that seeing is an act, not a finished product of what is seen; it is the
dynamic way in which our minds organise our sense-perceptions. In other words, the way in

which we see things determines what we see.

This is explored further in Bortoft’s later book, ‘Taking Appearance Seriously’. I found the
second chapter, ‘Goethe and Modern Science’, particularly helpful for understanding the
essence of the Goethean method. Bortoft distils the practice down to two essential steps:
“active seeing” and “exact sensorial imagination”>*. However, as a novice | required more
structure, so | added Preliminary Preparation and Stages Three and Four to my study, even

(153

though, as Hoffmann points out, these are all just ““moments’ in the continuum that is the

research process”55.

In ‘Goethe’s Science of Living Form: The Artistic Stages’56, Hoffmann uses Bockemiihl’s
Elemental theme as the basis for his description of an Australian landscape: physical thinking
is earth cognition, imagination is like water, inspiration is air cognition, and intuition is fire,

each mode of cognition building on the previous one to reveal the landscape in its wholeness.

Although the sculptural, musical, and poetical imagery of the Elements enriches Hoffmann’s
and Bockemiihl’s writings, I have not found this approach helpful in my own work. My
attempts to use the Elemental modes of cognition have separated me from the plant, inserting
a filter through which I see less clearly. I acknowledge that this may be due to my lack of
understanding of the Elemental and Etheric worlds, but at this stage of my practice | am

trying to let the plants speak to me directly, through their formative gestures.

>* Bortoft, H. (1996)

>* Bortoft, H. (2012), p.54

>*> Hoffmann, N. (1998), p.130
*® Hoffmann, N. (2007).

21



In Hoffmann’s approach, Goethe’s work has to be translated twice: from German to the
Elemental and Etheric worlds, and then to English.

In contrast, | find Craig Holdrege’s writing clear and accessible, although I have not used his
terms for the different parts of the methodology. He defines four stages: the riddle; into the
phenomenon; exact picture building; and seeing the whole, the last three of which correspond
with Arber’s description. Of the first step, Holdrege writes, “the riddle that draws a particular
person is the beginning of a pathway into the world that is specific, but can be shared with

others™’.

At one level, the intriguing nature of Nymphaea is my riddle...but my deeper inquiry about

the influence of Goethe’s way on my work is the true riddle.

Rudolf Steiner, whose spiritual development marks the birth of Anthroposophy in the early
years of the twentieth century, was hugely influenced by Goethe’s scientific works, which he
edited throughout fourteen years of his life. As John Barnes tells us, in the introduction to his
translation of ‘Nature’s Open Secret’, Steiner saw Goethe’s main achievement to be “his

discovery of how one thinks about the organic in order to understand it”°®.

When | was at secondary school, | regularly visited a friend whose German mother was
studying Steiner’s Anthroposophy. I would browse her collection of Steiner’s books and
always found them utterly impenetrable and rather weird. I still find his books difficult, but |

am now interested in how his theories were influenced by Goethe’s scientific work.
Steiner writes of Goethe’s concern that

Sensory perception is not enough, because our senses fail to explain how the thing
relates to the universal idea in terms of its meaning for the larger whole. We must
therefore observe in such a way that our reason builds an ideal foundation upon which

to see what the senses communicate.®

>’ Holdrege, C. (2005), p.48
>8 Barnes, J. (2000), Kindle version, Loc 124
*? Steiner, R. (2000), p.138

22



This describes the practice of Goethe’s scientific method: conscious thinking about sense-
perceptible phenomena, in order to develop intuition. In the following section, I record my
experiences of this practice, moving through the stages as described above.
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The Way of the Water-Lily: a Goethean Study

| carried out my study of blue water-lilies during the winter months of May to August,
focusing on one plant growing at the edge of Bovu Island. I visited this water-lily on my own,
paddling a makoro (dug-out canoe) a few metres out from the bank in slow-moving and
shallow water. | also had several opportunities to observe water-lilies growing in deeper
water, where they flower for longer.

| write about my Goethean study in the present tense, as if experiencing it anew.

Preliminary Preparation

| feel nervous about starting my Goethean study. I think of water-lilies as special plants and |

fear not being good enough, not being ‘up to the job'.

I ask myself, what preconceptions am I bringing to this study? Details of ‘primitive’ flower
structure from my university botany lectures; water-lilies as sources of entheogens, which are
substances used for shamanic or transcendental purposes; and the idea that water-lilies are
mysterious and secretive.

Having acknowledged those ‘theories’ and my own apprehensions, I set off to meet the

water-lilies with an open mind and heart, and not too much vocabulary from the world of
botany.

My first impressions, as | reach the river, are of the flowers as bright eyes, bowls of
luminosity held up as offerings to the sun. They have a light shining from within. The water-

lily unites with the sunlight above.
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Figure 3. First impression of the water-lily.

Reflecting on my first impression, | am surprised at the images that came so quickly and
clearly. I have seen water-lilies many times in different places, but | had not noticed that the
flowers are so sun-filled, and are like sources of light. I will hold that picture inside me

throughout my study.

Stage One: Exact Sensorial Perception

On the second visit, I start earlier in the morning. To be closer to the water-lilies, I push the
makoro away from the river-bank, and jump in. It drifts a little way into a clump of hippo
grass, where | tie up. I arrange my notebooks and sketching materials inside the canoe. The
sun is still rising behind a large waterberry tree, so the water-lilies are in deep shade. The
flowers are closed, petals clasped within thick purple sepals, held aloft on sturdy red stalks.

The leaves lie still and quiet on the surface of the water.

| am overwhelmed by the enormity of my investigation: how will I be able to record the
qualities of this water-lily plant? I notice my measuring tape coiled like a serpent in my
stationery box, and it strikes me that I could begin with the familiar process of recording
dimensions: diameter of leaves, width of flower heads, and length of stalks. Instead, | begin

to sketch what | see.
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Figure 4. Flower bud Figure 5. Leaf: general shape and lower surface

There is a four-ness to the flower: four outer sepals and a four-sided base like a pyramid. The
dark sepals fold gently around the inner petals whose white tips I glimpse. Although daylight
has come, the flower remains closed.

Will it open when it is bathed in bright sunlight? Will all the sepals bend outwards
simultaneously, or will they ease back one by one?

While waiting, | study a large leaf which basks on the surface of the water, its stalk
submerged. It measures twice my hand-span in length and slightly less in width: a roundish
oval.

The leaf reminds me of an elephant’s ear: | wonder if it, too, has a cooling function. | catch
myself looking for a theory.

The stalk connects with the leaf-blade underneath, near the middle. From this point to the
base, the leaf splits in two. The apex, where the central vein reaches the margin, comes to a
rounded tip.

I notice my urge to refer to an authority on water-lilies, such as Conard or Arber, to check if
I am correct in my observations, but the books are back at the cabin, where I intentionally

left them. Today, the plant is the authority.

The margin of the leaf is edged in pink; it is slightly wavy but not indented or toothed.
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I’'m aware of holding on to my habit of comparing species to find their identities: the other

Nymphaea does have a toothed margin. | must try to be completely present with this water-
lily.

The veins are not prominent on the upper surface, but | can see them as vivid-green lines
radiating out from the centre. A purple hue suffuses the green leaf: turning it over reveals the

deep-violet under-surface networked with yellow veins.

I’m finding it difficult to describe even one leaf accurately. Botanical terms arise in my
thoughts, but I submerge them for the time being. If I start using words such as ‘peltate’ and
‘petiole’, my thinking will become more rigid, and | will try to categorise rather than to see
freshly. This is hard, but drawing pictures will help.

Figure 6. Charcoal rubbing of lower surface of leaf Figure 7. Submerged leaf

Like splayed fingers, eight major veins radiate out from both sides of the knobbly junction of
stalk and blade. These sub-divide three or four times on their way to the outside edge. A

network of finer vessels interconnects the rest of the leaf.

As I'm writing, it comes to me that a better word than ‘veins’ would be ‘arteries’. On that

point, why do we use zoological terms to describe plants?
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The leaf texture is leathery - another animal analogy - and waxy. The upper surface appears
smooth, but as | run my fingertips across it | feel a series of slightly raised, cushioned
patches. Lifting the leaf, it feels as though it is attached to the surface of the water, skin-on-

skin. I smell the leaf, but all I can detect is the odour of damp-green river water.

Next to this leaf are three others of similar size and colour, laying a small quilt on the water. |
lift up the edge of one of the overlapping leaves, and find a cluster of white dots set in clear

jelly: frog’s eggs. As I replace the green cover, a dragonfly alights and catches a midge.
Each leaf is a continent, adrift on the ocean, but rooted in the earth.

My eyesight sinks slowly into the water. One large leaf near the surface has its underside
flipped over, showing blood-red tissue. The leaves halfway down are smaller and slightly
rolled up lengthwise. They look floppy, but the stalk keeps them angled them towards the
light.

Peering further down through the brown-green water, | see a furled leaf, its fishtail tip
slightly open. The ribs bind the leaf closed, outer edges rolled in to the midline. The exposed
surface is deep red, as is the thick stalk which holds the leaf like a spear.

My attention is caught by sun-sparkles landing on the water: we are no longer in shade. The
flower is opening, one sepal bending back, hinging near its flat base. This first one overlaps
the two on either side, whereas each of the others overlaps only the one next to it, going anti-

clockwise.

Figure 8. Arrangement of overlapping sepals. Figure 9. Fruit in section and one seed.

The sepals are streaked and splashed with purple on the convex outer surface, while the

concave creamy-white inner surface is delicately streaked with fine green lines. Arranged in
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between the outer sepals are four inner ones, distinguishable from the delicate petals by their
rubbery texture and streaked appearance.

As the sepals begin to fold back, so do the translucent white petals, while the long, outer
stamens stay arched over the middle, keeping their white tips touching as if in prayer. The
flower gradually opens wider, the petals pulling the finger-like stamens with them.

As the warm air rises, it carries wisps of sweet fragrance.

I remember how we practised tasting herbal teas with Olya at the college. We would take at
least 10 minutes to inhale the warm vapour before drinking any of the tea, paying attention to
images that arose in our thoughts, as well as being aware of any physical effects within us.

A deeper breath in, and the scent rises inside me. The sensation is heady. | feel calmed, a
little drowsy, and yet acutely aware. My vision is sharpened, and | see things afresh. The
glow of the sun-yellow stamens emanates from the heart of the flower.

My senses do seem heightened. This is really happening!

| see that the flower is trembling: bumbling bees and determined beetles are tumbling around
inside, clambering busily up and down the tall, pollen-dusted stamens. Sounds arrive from far

and near: gurgles of water playing in the rocks; susurrus of wind-grass; hums and buzzes.

This way of studying plants takes time, but it is what | have longed to do: to sit with the

water-lily and experience it anew.

As the hours go by, | begin to feel uncomfortable in the heat, and retreat to the deep shade of

the island.

For much of the morning, | felt welcome to sit with the water-lily, but now I think it might
have had enough of being handled and gazed at, and being nudged occasionally by the dug-

out canoe. Who knows what pollinators I am deterring, or what damage | might be causing?

| return to observe the same water-lily plant two days later, arriving in the late morning. The
flower is completely open, the inner yellow stamens kinked backwards to reveal the heart of
the flower. It is a golden disc, with a pale smooth mound in the centre, covered with a clear

liquid. The disc is made of closely packed yellow rays which have small, curved, teeth-like
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projections all around the outer edge. The scent is soporific. A few small bees are languishing

inside.

| lean on the edge of the boat and gaze into the river. Lower down, there appears to be a
large, submerged flower bud at the end of a twisted stalk. Pushing my fingers slowly through
the thick surface, | reach down into the cooler water and bring the bud into the sunlight. The
sepals are slimy and thin; the bud feels hard; the petals are rotting and are no longer white. |
peel back one of the sepals and see a purple fruit, the surface covered with little scales where
decaying petals and stamens are still attached.

| have to decide whether or not to cut the stalk and take the fruit with me, for further
examination at my house. What would Goethe do? And Margaret Colquhoun, and Craig

Holdrege? Is it ‘right’ to cut and dissect a living plant while doing a ‘holistic’ study?

The fruit is sub-divided into twenty-five to thirty compartments separated by pithy white
walls. Each compartment contains hundreds of small seeds packed closely together, and each
seed wears a white, cone-shaped cap, which seems to hold it in place. Longitudinal lines of
bristly, white hairs decorate the shiny, purple surface of the seeds.

Having made the first cut, I would like to look further inside a water-/ily plant, but I don’t

want to damage the particular plant which is at the heart of my study.

Travelling upstream by motor-boat, | find a sheltered bay graced by many light-filled water-
lily flowers. The surface is a leafy mosaic across which water-birds with long, splayed toes

trot lightly.

| sit there awhile, observing the variety of leaf shapes and colours, feeling the textures of the
leaves and stalks, and inhaling the heady fragrance As the sun is setting, | reach as far down
as possible, and cut one flower-stalk, bringing it and its closing flower into the boat. Back at

the cabin, | place it in a basin of river water and leave it overnight.

| would love to dive into the river and swim among the entwining stalks, gazing up through
the water to the sky above, to imagine what it feels like to be a water-lily plant, but there are

crocodiles in this river, so I will leave it to my ‘exact sensorial imagination’.

Examining the surface of the cut stalk the next day, | am astonished to see its complexity: the

outer layer is made of dense, purple-dotted tissue, while most of the central core consists of
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an intricate arrangement of air-filled pipes. Cutting it lengthways, | see that each pipe is lined
with vertically striped tissue.

More astonishing, however, is seeing the flower opening and closing in the plastic basin:
even though it has been removed from the living plant, the water-lily flower follows its
natural rhythm. It opens and closes during the first day after being collected, opens the next,
and then starts to decay.

What is the relationship between the water-lily and the moon? I notice that | am changing my
language — 7 had been going to write, ‘how does moonlight affect the water-/ily?’, but that
has a different feeling.

| carry out my remaining observations a few weeks later, when the river level has dropped
and the water-lily plants are ‘beached’: old leaves lie raggedly on the sand, stalks twisted in
their attempts to keep the leaves flat on the disappearing water surface; tiny, pink flower buds
peep up through the film of mud which covers the centre of the plant; young fishtail leaves,
still tightly furled, point skywards. There are perhaps fifteen stalks, one bearing a leaf, the
next a flower, and so on, spirally inwards to the centre where the smallest buds are emerging.

The older stalks have withered to dark-purple wrinkled strings.

| begin to excavate the damp sand with my fingers, finding masses of pink and white fleshy
roots radiating outwards and downwards from the bases of the stalks. Underneath the stalks I
find a firm, hairy mound: the rhizome. Carefully reaching under this, | feel a small, rough,
hard structure, pointed on top and rounded underneath. | scrape away more sand and see a
blackish tuber. I leave it in place and cover up the roots, hoping that the water-lily will bloom

again here, next year.

Stage Two: Exact Sensorial Imagination

The life of the water-lily is dynamic and fluid, responsive to the seasons and changing river
levels. Many ‘metamorphoses’, as in Goethe’s meaning, take place simultaneously in the life
cycle of one water-lily plant, but I find it difficult to imagine them all at once, so | consider
them one at a time, in the hope that a sense of wholeness will arise through my study of the

parts.
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Figure 10. Leaf sequence. Figure 11. Flower opening.
When small, the submerged leaves are not ready to brave the full sunlight and drying air
above but, as they grow, they reach for the water’s surface to breathe. As the leaf unfurls, the

leaf stalk elongates, then twists and lays the leaf flat on the surface, letting it land gently,

green side up. ‘Inner and outer’ leaf surfaces transform into ‘upper and lower’.

A flower bud emerges from the rhizome, only the tip showing. The stalk elongates and the
bud grows bigger, but remains tightly closed. When the bud is above the water, the sepals

loosen their grip and let the petals glimpse the sunlight.

One sepal opens, and then the others follow, folding back the petals and outer stamens. The
pollen-laden stamens lick the air with their pointed tongues, drawing insects towards them.
Throughout the warm, sunny day, the flower is open, but it folds closed again as the sun sets.

This happens for a few days, until the stamens and petals begin to wither.
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Figure 12. Stamen spiral.
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The flower closes a final time, and lets its heavy head sink down on to its watery pillow. The
stalk slowly twists and pulls the fertile flower deeper, where it transforms into a seed-laden

fruit.

Stage Three: Seeing-in-Beholding

The water-lily unites all four Elements. Where water meets earth, the rhizome reaches
downwards with roots, and upwards with stalks. The leaf, Janus-faced, connects water with
air, expanding and spreading with deep inhalations across the surface of the water. The
flower unites the airy realm with the fire of the sun, holding up its light-filled bowl in
offering.

The water-lily is chosen as symbol of all, because it is all. It is ever-changing, mutable,
flexible, and adaptable. It is fluid and balancing, inspiring and grounding. It expresses the
cycle of birth and death and re-birth. It is eternal. It is heavenly and earthly.

There are no ‘explanations’ needed: the plant is its own theory. This is a joyful and liberating

experience. | feel deep gratitude for being able to know this plant.

Stage Four: Becoming One With

My time stands still.

The river is the flowing,
The water-lily is the growing,

The person is the knowing.

[1 found it hard to write much about Stages Three and Four. On reflection, | think this was
due partly to my lack of confidence in expressing deeper insights in the context of a
dissertation, but also because | had already perceived and experienced the water-/ily’s
luminosity and unity with the Sun, and hesitated to re-visit and explore it further. This

comment has been added after submission of the final dissertation.]
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Looking Back

It is uncomfortable for me to return to my earlier writings, for they offer a sharp contrast to
the way | see water-lilies now. However, | acknowledge that, at the time, 1 was delighted to
be able to share what | had found out about Nymphaea with other people, and felt proud that

my work was considered good enough to be published.

The first article was for ‘Black Lechwe’®°

, the scientific journal of Wildlife Education and
Conservation Society of Zambia; the other, a short piece for a popular newspaper, ‘Zambezi
Traveller’®’. In both, | can detect the keen eyes of a botanist and a curiosity about the living
world - these qualities have been with me for many years - but the way | previously

approached the water-lilies is entirely different from the way of Goethean science.

The photographs | took of Nymphaea nouchali var. caerulea in 2010 are in stark contrast
with my recent work. The older photographs treat the plants as dead objects, laid out cold,
whereas those from my Goethean study portray qualities of vitality and brightness. Several
examples can be seen in Figures 13 and 14 in the Appendix.

In the past, my emphasis was on getting the ‘facts’ right, and I recall searching through the
botanical literature for information on anatomy, whereas now | am learning to consult the
living plant as a reliable primary source. Here’s an example of how I described Nymphaea in

the more scientific of the two articles, ‘Notes on Nymphaea’:

...exhibiting such characteristics as numerous, free and spirally arranged floral parts; a
weak distinction between sepals and petals, often referred to as ‘tepals’; stamens with
poor differentiation between filament and anther; and flowers specialised for beetle

pollination, being large, showy and nectar-filled.

Not only does that passage lack a sense of the dynamic growth of the plant, it is also
inaccurate: the sepals in the blue water-lily are distinctive, not all of the stamens are the
same, and there are many pollinating insects other than beetles. | gathered the description

from textbooks, instead of trusting my direct experience.

% Roe, E. (2012), pp.22-23
61
Roe, E. (2010), p.33
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The adjectives “weak”, “poor”, and “showy” are judgemental; now, I wince at their use.
Regarding the use of jargon, while the search for the exact botanical term can help to focus
the mind and the eye, in this case | used technical words so that my work would be taken

seriously by fellow scientists: “pedicels filled with aecrenchymous tissue” is a good example.

I emphasise function as the reason for form: “sexual reproduction, by means of flowers, fruits
and seeds” and “flowers specialised for beetle pollination”. In contrast, during my Goethean
study, | saw the form of water-lily more accurately, because | was freed from the constraints
of having to explain the adaptive functions of its structures.

When writing for a wider readership, however, | was more relaxed in my descriptions, and

less concerned about the opinions of fellow scientists:

The aquatic plant Nymphoides indica, known as the water-snowflake, often rubs
shoulders with water-lilies, but is not in the same family...so don’t mix up your

nymphs with your snowflakes”.

During my Goethean study, | felt simultaneously liberated and constrained: free to include
creative writing and artwork, but intent on being rigorously accurate in the stages of ‘exact

sensorial perception’ and ‘exact sensorial imagination’.
Reading with New Eyes

Just as the practice of Goethe’s way of science has changed the way I see and write about

plants, it has also shifted the way | read field-guides, textbooks and academic papers.

In my work as a botanist, | often use handy guide-books to identify plants to genus and,
sometimes, species levels. In some respects, the quality of these books has improved in recent
years, due to advances in printing technology and digital photography. The first ones I reach
for are modern, compact guides such as Van Wyk & Van Wyk’s ‘Field Guide to Trees of
Southern Africa’®?, and John Manning’s “Field Guide to Wild Flowers of South Africa’®.
These books are attractive and accessible, and include keys for finding scientific names.

However, | find them inadequate in several ways.

%2 \Van Wyk, B. And Van Wyk, P. (1997), p.30
% Manning, J. (2009), p.31
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Firstly, my geographical area is not well-represented. The most helpful is Storrs' ‘Know Your
Trees’®, but there are no comprehensive field guides to Zambian plants, so | rely on books
from other countries in the region. In particular, the third edition of Coates Palgrave’s ‘Trees

of Southern Africa’®® provides useful keys and species descriptions for woody plants.

The geographical area covered by a floral guide-book is usually defined by anthropogenic
lines: international borders, national park fence-lines, or provincial boundaries. These
boundaries give rise to the concept of ‘alien’ and ‘exotic’ plant species: an example of our

habit of trying to control nature.

There are two excellent websites® which link to a database on the Zambian and Zimbabwean
flora. These include data on distribution, scientific synonyms and vernacular names, times of
flowering and fruiting, spot characteristics, and so on, and they illustrate with colour
photographs, where possible. They do not yet include online keys, however, so I use them
mostly for confirming identification, rather than as a starting point.

The second limitation of many modern field guides is that plant species are arranged
‘artificially’, meaning they are grouped for convenience according to selected common
characteristics, such as thorniness or growth habit, as opposed to a ‘natural’ arrangement
which indicates phylogeny, i.e. evolutionary relatedness of plants through time. This means
that any one particular family may be scattered throughout the book, and the reader gains no
sense of underlying unity within that family. This is the case with Van Wyk & Van Wyk, in

which the large and diverse legume family, the Fabaceae, appears in four different sections.

Molecular analysis of plants has been used in recent years to reclassify species
phylogenetically, but why should this tell a truer story than comparative morphology, which

uses the concept of “a fixed centre from which to appraise the structural variations within

u?67

every group Whewell, the brilliant nineteenth-century academic, realised that “a natural

% Storrs, A.E.G. (1996).
% Coates Palgrave, K. (2002).

66 http://www.zambiaflora.com and http://zimbabweflora.co.zw

 Whewell, W. (1840), p.476
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class of objects is determined, not by a boundary line without, but by a central point within;

not by what it strictly excludes, but by what it eminently includes. ®®

A third inadequacy of compact field guides is that they cannot afford to give space to the
diversity of plant form within a species or other taxonomic group. The plant is an object to be

pinned down by a name and added to a list.

Names open doors to further inquiry and allow us to communicate, but they lock our
perception of the plant into a pre-determined form: we focus on the parts needed for
identification, looking for a few distinguishing features and ignoring the rest.

Two academic publications which are phylogenetically arranged and which cover the whole
of Zambia geographically are: ‘Flora Zambesiaca’ (FZ)®, and Frank White’s Forest Flora of
Northern Rhodesia’”®. These are written in the language of classical botany, and use line

drawings to illustrate morphological features.

Here is an ode to Nymphaea, from FZ"*. | have arranged the words, which were originally
typed as one paragraph, into a poem:

Robust or delicate aquatic herbs, rhizome often tuberous. Leaves large or medium,
floating, emergent

or submerged,

lamina suborbicular to elliptic, deeply cordate, peltate, palmatinerved.

Sepals 4 (sometimes appearing more numerous owing to the presence of +sepaloid
petals). Petals 5-numerous.

Stamens perigynous; filaments petaloid; anthers obtuse or appendiculate owing to a
prolongation of the connective.

Carpels numerous, pluriovulvate. Fruit fleshy, ripening

under water.

Seeds small, surrounded by a pulpy, sack-like aril open at the top.

% Whewell, W. (1840), p.476

% FZ online: http://apps.kew.org/efloras/

7% White, F. (1962).
"t FZ (1960), 1 (1), p.175
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Contrast this with Manning’s description:

Aquatic perennials with floating, round or heart-shaped leaves on long petioles.
Flowers solitary, large and showy, with numerous petals and numerous, spirally

inserted stamens.

Despite the esoteric nature - “the terminological mediation”"®

- of the language in the first
description, the words convey a sense of wonder and appreciation of the fine detail of the
plant’s morphology, and something of the ‘metamorphosis’ from leaves to sepals to sepaloid
petals to petals to stamens. The writer paid attention to the plant and observed that it can have
different forms: it can be robust or delicate, leaves large or medium, and so on. The parts are

placed in relationship to one another, as in “perigynous”, “surrounded by”, and “owing to the

presence of”, and a process is mentioned (fruit ripening).

The second writer had brevity in mind, reducing the water-lily to an assemblage of
disconnected parts, and he characterised the flower as ‘showy’, which ignores its delicate
nature. Putting these criticisms aside, his language can be easily understood, and the colour
photographs are clear, attractive, and helpful for identification.

Therefore, while in Zambia, I rely on old-style academic floras for in-depth study, and

lightweight and simple identification guides for fieldwork.

For the British flora, there are field guides which combine certain aspects of both types of

books into one volume, using the language of botany, but abbreviating the terms:

Nymphaea alba has almost circular Ivs, with If-veins joining up laterally to form a

network, much larger fls (10-20 cm across), with 4 green sepals and 20-25 petals.

This example was taken from the revised edition of “The Wild Flower Key’, by Francis Rose
and Clare O’Reilly”*, which offers the experienced botanist a detailed, but portable,
identification guide to the flora of Britain and Ireland. It includes many keys and small,

accurate, colour illustrations. | have two reservations about this style of guide-book: the

72 Manning, J. (2009), p.46
73 Brady, R.H. (1998), p.93
7 Rose, F. and O’Reilly, C. (2006), p.99
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density of information and code-like language might deter the beginner from venturing into
the world of botany; and there is no space available for describing ecological relationships, so
each plant species is portrayed in isolation.

For my study of water-lilies, I found Henry S. Conard’s 279-page monograph’ of Nymphaea
to be the most comprehensive reference book. Published by the Carnegie Institute of
Washington in 1905, it combines detailed factual descriptions with beautiful illustrations and
the history of water-lilies in literature. Its style and attitude, however, are of a bygone age:

Man was probably impressed from the first with the grace and beauty of the water-
lilies; for their distribution is worldwide. There is evidence enough that the seeds and
roots (tubers) of various species have been used for food by many savage races, as in
Australia, Madagascar, West Africa and Central America; but naturally it remained
for more civilized peoples to rise to anything like an aesthetic interest.”

Conard spent several years studying the plants (in captivity) in order to obtain the data for

each species, but there is no feeling of relationship with the water-lilies as living organisms:

We cut off the broad tip of a rhizome...and pin it down to the wax bottom of a
dissecting pan. Then with the aid of a dissecting microscope the larger leaves and
their stipules are cut away. The hairs may be pulled out with fine forceps. This is the

most difficult part of the task.”’

This method provides fine details of the structure of the rhizome, but it also separates Conard

from the plant and allows him to treat it like an object, rather than a living being.

Arber’s ‘Water Plants, a Study of Aquatic Angiosperms’’® provides a wealth of information
on anatomical details, life histories and physiological adaptations, and discusses the

evolutionary history of aquatic plants from around the world.

7% Conard, H.S. (1905).
7% Ibid., p.3

7 Ibid., p.95

78 Arber, A. (2010).

39



| set both books aside until | had completed my Goethean study of the blue water-lily, so that
| could experience the plant directly, without bringing too many preconceived ideas to my

observations.

Having learned about the Goethean method, I now appreciate that the detailed and open-
minded botanical examination of a plant’s appearance is the practice of ‘exact sensorial
perception’, the first step in developing intuitive perception; I also know how to bring those
details of plant structure alive within me through ‘exact sensorial imagination’. In the past,
however, | collected notebooks full of botanical observations, but | felt no closer to the plants
I was studying. | longed to cultivate a deeper relationship with them, and thought that I might
achieve this by investigating how people from outside the Western scientific paradigm know

nature.

Thus, I turned to ethnobotany, focusing on traditional ecological knowledge and the
relationships between plants and human beings. On reflection, | see that this was a quest to
learn the language of plants and, thus, to feel that | was embedded in nature. | was envious of
‘indigenous people’ and their mysterious way of knowing the world. Mainstream scientific
research, while producing vast amounts of useful and fascinating facts about plants, did not

offer me a bridge across the perceived rift between human beings and nature.

My first encounter with ethnobotanical texts came during my travels in Botswana, with
Veronica Roodt’s delightful two-part series on trees, shrubs and common wild flowers of the
Okavango Delta. These popular books combine detailed descriptions, photographs and hand-
painted illustrations with information about the nutritive value, medicinal uses, superstitions
and spiritual uses, and “creatures associated with” each plant species. The author writes
respectfully of traditional knowledge, and conveys a sense of the connectedness of plants

with their habitat and with human beings:

Water-lilies are mostly pollinated by bees, but also by a variety of other day-flying
insects which are attracted by the beautiful flowers and the glistening, succulent juices
within them. They often become trapped and die in the flower and, therefore, the Zulu
believe that this plant has the power to attract the opposite sex and will ensure an

irreversible binding.”

7® Roodt, V. (1998), p.120
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These stories stimulated my interest in the properties of wild plants, and | began to look
differently at the trees and herbs around me. The invitation to join a research team in Zambia
to investigate sustainable harvesting of oil-rich Mungongo seeds was timely, and | set out to
discover all I could about these distinctive trees from the published literature, through
fieldwork, and by research into local knowledge.

First, I sought guidelines for good ethnobotanical practice. | found two excellent manuals,
both of which were first published in the mid-nineties by acclaimed academics.

‘Ethnobotany: A Methods Manual’® was written by Gary Martin, Field Coordinator for
People and Plants International (PPI). This book provides a comprehensive treatment of
ethnobotanical methodology, and focuses on “making inventories of useful plants” for large-
scale conservation projects. The second book, ‘Selected Guidelines for Ethnobotanical
Research: A Field Manual’®!, was edited and partly written by Miguel Alexiades, Co-Director
of PPI and Senior Lecturer in Ethnobotany at the University of Kent.

I favoured Miguel Alexiades’ manual for my Mungongo research, because | found the whole
book to be relevant to my fieldwork, with clear guidelines and an emphasis on developing
relationships with traditional knowledge experts, rather than on contributing to national or

global research.

| appreciate in both manuals the acknowledgement that scientists cannot step outside their
field of study as ‘objective’ observers, and the emphasis which the authors place on ethical
considerations. As Ghillean Prance, former Director of RBG Kew writes in his Foreword to
Martin’s book,

Although ethical issues have always been important, only recently has there been a
concerted effort to respect the ownership rights of the knowledge of indigenous and

local peoples™®.

But what about the rights of the plants? What about ethical treatment of the plants? During

my study of devil’s claw plants a few months ago, I came across one plant which still had

8 Martin, G.J. (2007), p.xxi
& Alexiades, M.N. (1996).
8 prance, G. In Martin, G.J. (2007), p.xvi
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leafy stems growing across the surface of the soil: this was my only chance to see how the
stems emerged from the mother tuber, so | dug carefully around the base of the plant.

Replacing the soil carefully, | apologised to the plant for disturbing it, and walked away with
a question which I have not yet been able to answer: is it better for me to do this work, with
the intention of helping the plants to survive over-exploitation, or am I just part of that
damaging process?

Ethical attitudes to nature conservation and land management are discussed by Berkes in his
masterful exploration of traditional knowledge, ‘Sacred Ecology’. He writes of “an ethic of
nondominant, respectful human-nature relationship, a sacred ecology, as part of the belief

component of traditional ecological knowledge” and suggests that the decline of our ethical

relationship with nature is related to “the rise of...a utilitarian, depersonalized science”.®

This is also the message of Stephen Harrod Buhner’s book, ‘The Lost Language of Plants’. In
the third chapter, ‘Epistemological Conflict’, Buhner presents his findings on how the plant-
medicine people of non-industrial cultures came to know the healing properties of specific
plants. In the vast majority of cases, indigenous healers said that they obtained their
knowledge from “dreams, visions, direct communications from the plant, or sacred beings”84.
These answers were remarkably uniform across different cultures and geographical regions,
but scientists are reluctant to investigate this fascinating area of study, and instead they

assume that traditional knowledge came through a lengthy trial-and-error process.

In ‘“The Secret Teachings of Plants’, Buhner explores further “this gathering of knowledge

directly from the wildness of the world”, and invites the reader to

Come to our senses, to reclaim the ability each and every one of us has to see and
understand the world around us...in ways far more sustainable and sophisticated than

reductionist science can ever attain.®®

He writes of the holistic/intuitive/depth mode of cognition and reassures us that it has not

disappeared and is not limited to ancient and indigenous cultures.

8 Berkes, F. (2012), pp.266-267
8 Buhner, S.H. (2002), p.33
& Buhner, S.H. (2004), p.3
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This is what | am discovering through Goethean science.

In the first section, ‘Systole’, Buhner explores complexity and chaos theory, the workings of
the central nervous system, and the many functions of the heart, in the context of ways of
knowing the world; in ‘Diastole’, he offers practical exercises for developing the intuitive
mode of cognition. In both sections, he draws deeply on the work of Henri Bortoft and
Goethe to elucidate his points.

| was introduced to the writings of Buhner by a remarkable friend and mentor, Frank Cook,
who graduated from the M.Sc. Holistic Science programme in 2008. Several years earlier,
Frank had visited Bovu Island to gather material for the African section of his unpublished
book, ‘Plant Allies’. During those visits, and subsequent meetings, he introduced me to a
different way of seeing ‘green beings’, and to a whole new world of literature. By following
Frank’s guidance, I was unknowingly setting off on a journey that would lead me, four years
later, to Schumacher College, to learn and practise Goethean science.

I'm gaining a deeper understanding of the significance of Goethe’s way of science through
this dissertation. By reading and re-reading the texts, and by moving backwards and
forwards between the practical study of water-lilies and the literature, my way of seeing is

becoming more dynamic.

The structure of the dissertation is loosening, I'm letting go of preconceived ideas of what a
Masters dissertation should be and, as a consequence, I'm feeling more receptive to what

may arrive unexpectedly in my thoughts and on the page.

| also shift between different texts in my mind, imagining the dialogue between authors who
have never met, and joining in with the imaginary discussions from time to time. A sense of

wholeness is appearing from this somewhat Goethean approach to writing.
Wholeness

Before answering my original question, I’d like to touch on the relationship between ‘the

whole and the parts’ to show how the Goethean scientific methodology is authentically
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holistic. To guide me through this, I have relied on the writings of Henri Bortoft, particularly
his essay ‘Counterfeit and Authentic Wholes’®®, and several other Goethean philosophers.

Modern science is considered to have arisen in Western Europe in the twelfth and thirteenth
centuries, with the introduction of the experimental method and inductive-deductive
reasoning. Its form has been shaped, over hundreds of years, by cultural and historical events,
and by the lives of its influential practitioners and philosophers.

In the seventeenth century, for example, Galileo introduced the deeply significant division
between the mathematical and sensory qualities of nature, not only distinguishing between
them, but also categorising sense-perceptible phenomena as illusory, while taking the
quantitative properties of matter to represent reality. Descartes, seeking to ground Galileo’s
beliefs in metaphysics, introduced his famous ontological dualism between mind and matter,
treating consciousness as “a subjective ‘container’ closed off from the world, in which ideas

appear that function as representations of whatever is ‘out there’ in the objective world”?¥.

Science today is still dominated by the study of matter as separate from mind. While this
approach has brought extraordinary technological achievements, it has also created an image
of nature as a vast, complex machine whose workings can be reduced to the functions of its
separate parts. Cartesian dualism separates human beings from nature intellectually,
emotionally, and spiritually, and allows us to treat the Earth and other living beings as
exploitable resources. To heal the rift between human beings and the rest of nature, we need a
holistic science which can balance and complement the achievements of the dominant,

reductionist way of seeing. Bortoft calls for a radically new approach:

It is not enough to dwell in nature sentimentally and aesthetically, grafting such
awareness to a scientific infrastructure which largely denies nature. The need is for a
new science of nature, different from the science of matter and based on other human
faculties besides the analytical mind. A basis for this science is the discovery of

authentic wholeness.®

% Bortoft, H. (1998).
¥ Bortoft, H. (2012), p. 48
% Bortoft, H. (1996). Kindle version, Loc 550
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He goes on to suggest that Goethe’s way of science offers us a practical method for
discovering authentic wholeness. To help us grasp the difference between authentic and
counterfeit wholes, Bortoft compares a hologram with a photograph.

If we tear up a photograph, we are left with separate fragments of the image, none of which
have meaning in their own right; the picture can only become complete when all the pieces
are re-joined. In a hologram, if the hologram plate breaks, each illuminated fragment can still
be seen to contain the whole image, not just a part of the picture. Thus, the whole is present in
each of the parts. The picture is undivided; it remains whole even while becoming many. This
is an authentic whole. Bortoft describes this as “multiplicity in unity”: there is not one and
another one, but one and the other of the one. Each fragment of the hologram is not a copy,
but is the one and the same. There is no fragmenting of the unity. This is an example of “the

one and the many”.89

When considering a plant and its parts, we could choose to see the whole plant as consisting
of many parts placed together, like the pieces of the photograph re-joined. In this view, the

parts come first and the whole is secondary and subordinate to the parts, existing only when
all the parts are in place and the plant is a finished product. There is no sense of the dynamic

coming-into-being of the living plant. This is a counterfeit whole.

Another way would be to take a ‘systems’ view, and consider the whole plant to be dominant
and primary, and the parts to be secondary. This is another counterfeit whole, because the

whole can only come-into-being with the appearance of the parts; it is not a separate entity.

Goethe’s way is to perceive the whole and the parts as coming-into-being together. Arber
helps us understand this by distinguishing between a ‘component’, such as a tile in a mosaic,

and a true ‘part’ of an authentic whole:

A component...by merely additive association with other components, forms the
whole, while a part is an advance upon a component in the fact that it not only acts

the role of a component, but also, within its own boundaries, reproduces the whole.

# Bortoft, H. (2012), pp.71-73, and lecture notes from his classes in September 2012.
% Arber, A. (2012), p.158
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Authentic wholeness is seeing the part in light of the whole, even though the whole does not
already exist as a separate entity. “The parts are the place of the whole where it bodies forth
into presence.”®* This offers a way to encounter the unity of the whole plant. It also brings
about an internal shift in the investigator. This is described by Frederick Amrine, the
Goethean philosopher:

Goethe’s scientific ideal is to allow oneself to be transformed in following the
transformations of the phenomena. Thus, for Goethe, the ultimate aim of science is
nothing other than the metamorphosis of the scientist.*?

| would add that Goethe’s way of seeing the unity of the whole plant as it comes-into-being
may also have practical applications in the field of pharmaceutical research. Traditional
herbal medicine uses whole herbs in the production of remedies. Modern pharmacology, on
the other hand, reduces the diversity of chemical compounds and their synergistic action to
isolated active principles which are synthesised to produce chemical drugs. Philip Franses
and his collaborators in Aboca, the Italian herb company, express this in terms of complexity
theory: “The testing of a reproducible effect at the micro level supplanted the need to

consider the working of the herb at a macro level”®,

They explore how the character of the “herb phytocomplex” may be approached from two
points of view, the molecular and the holistic, and then go on to investigate how those two
perspectives come together dynamically in the living plant. The potential-to-be-otherwise is
in the micro level, and the whole plant expresses this potential according to the context of the
macro level, which includes all the factors in the external environment interacting with the
outward form of the plant. The existence of a “redundancy of possibilities”, which are all the
various potential ways in which the plant may express itself chemically, allows for greater
variation and flexibility in the appearance of the qualities of the whole plant; there is a

“dynamic relation between potential and order”.

Through Goethe’s way of seeing, we may be able to step into the plant as it is coming-into-

being, and enter the place where the micro and macro levels interact. In the midst of all the

°! Bortoft, H. (1996). Kindle version, Loc 287
°2 Amrine, F. (1998), p.37
% Franses et al. (n.d.)
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dynamic interactions, we might find an inner place of stillness, a receptive space in which we

can perceive the inherent medicinal qualities of the herb in its wholeness.

The production of pharmaceutical medicine removes the potency of the plant at the micro
level; this is usually considered to give a more reliable drug. However, there is evidence to
suggest that removing all of the complexity of the herb diminishes its effectiveness as a
remedy. There is something in its multiplicity-in-unity which improves the quality of the
herb’s healing action. The potential-to-be-otherwise enters the body of the ailing person in
the form of whole-plant medicine and interacts with the whole-human system, “easing one’s
system in a particular direction”. If we can apply Goethe’s way of whole-plant recognition to
herbal medicine research, we may be able to intuit the inherent healing properties of living
plants and direct the work of pharmaceutical companies towards the production of more
effective herbal medicines, based on whole herbs rather than on single compounds.

| believe that botanists often perceive plants holistically. Building on years of direct
experience of plant diversity, and of detailed examination of plant form, we are able to intuit
the identity of a particular plant and its family relationships. We talk of ‘getting a feel for’
how one plant relates to another, and we have moments when, ‘in a flash’, we know which
species or family we are meeting, even if the individual plant does not conform to the
diagnostic description in the field guide. These intuitive flashes come when our mode of

consciousness shifts from the verbal-intellectual into the sensuous-intuitive.

The differences between these two modes of consciousness have been correlated with the
different ways in which the left and right hemispheres of the brain handle information. lain
McGilchrist, in his major work on the bimodal brain, ‘The Master and His Emissary’*, has
discovered that the left hemisphere handles pieces of information separately, whereas the

right tends to deal more with whole entities.
Bortoft takes us further into McGilchrist’s findings:

...the key difference is that the right hemisphere is concerned with the immediacy of
lived experience, whereas the left hemisphere is concerned with the representation of

experience: it re-presents what is present to the right hemisphere...The right mediates

** McGilchrist, I. (2009).
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the experience of the senses, whereas the left mediates the verbal-intellectual

representation of experience.*

These insights from neuropsychology correlate with the phenomenological way of
encountering the world, which is Goethe’s way. Goethe brings us back to our senses and
shifts our attention to the right hemisphere’s experience of the world in its wholeness, “from
what is known and familiar to what is living and new”. Instead of seeing the living world as
consisting of finished products, we can experience it afresh as it is coming-into-being.

% Ibid., guoted in Bortoft, H. (2012), pp.60-61

% Bortoft, H. (2012), p.61
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Answering My Question

As | come to the final part of my dissertation, | feel excited and curious about the answer to
my inquiry, “How is the practice of Goethean science influencing my work as a botanist, and

in what direction could it take me?”

When | first posed this question, a few months ago, | expected to reach clear conclusions
which I would express linearly. Perhaps I shouldn’t be surprised that it now seems inadequate
to provide the analytical answer which my verbal-intellectual mind would love to frame,

while my sensuous-intuitive mind is longing to write poetry and dance around the island.

Therefore, | offer both kinds of answer. | begin with the analysis and finish with the poetry.
You will have to imagine the dancing.

Analysis

When I first studied Goethe’s way of science at Schumacher College, I did not appreciate its
relevance to my work. | saw it as being a Western European approach which was not
applicable to studies of plants in Africa. | missed the week-long practical course run by
Margaret Colquhoun at Pishwanton in Scotland, as | was sick and unable to make the long
journey from Devon, but this did not seem very important at the time. On reflection,
however, | would say that | chose to make Goethean science the central theme of this

dissertation so that I could practice the method and, thus, complete my Masters programme.

How we see influences what we see and understand. Through the practice of exact sensorial
perception, | was able to see the details of plant forms and how they relate to one another.
Through exact sensorial imagination, | came to appreciate the dynamic and fluid nature of the
water-lily, as illustrated by my drawings of the leaf and flower sequences and the
metamorphosis of the floral parts. In stage three, | felt more receptive, opening a space for the
authentic wholeness of the water-lily to express itself. | was delighted when this happened,
for earlier I had feared that I wouldn’t be ‘good enough’ to perceive the nature of such a
beautiful and revered plant. | was surprised by the images which arose: having rejected
Bockemiihl’s and Hoffmann’s Elemental interpretations when discussing the methodology, I

later came to see the water-lily plant as linking earth, water, air, and fire.
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| also experienced some of the flower’s qualities as described in the literature: the headiness
of the fragrance, its calming effect, and heightened sensory perception, but | had not read
Emboden’s papers on Ancient Egyptian mythology until completing my Goethean study; I
deliberately set them aside so that | would not be influenced by their stories about Nymphaea.
My perception of the flower as being sun-filled, as light coming from within, was a fresh
insight. It is intriguing, therefore, to learn that, in mythology, Nefertem who represents the
first sunlight, came forth from the primal waters in the form of a blue water-lily, and later
Nefertem matures into the sun-god, Ra. The ‘Book of the Dead’, copies of which have been
found in the tombs of Ancient Egyptian kings and dignitaries, includes the spell, “Rise like
Nefertem from the blue water lily, to the nostrils of Ra, and come forth upon the horizon each

day...”"".

This inquiry has not only given me the opportunity to practise Goethe’s way of science, it has
also helped me reflect on my previous botanical projects and to consider how I might
incorporate the Goethean method into future research. Currently, my work has three

intertwining strands.

The first is floristic surveys, from which I write reports of species lists, maps, and
geographical descriptions of study areas. The second is investigating traditional uses of wild
plants, which | organise into a database with fields such as scientific and local names, plant
family, plant parts used, category of use, method of preparation, and so on. The third is
conducting resource assessments of wild-harvested plant species which are in demand

commercially as sources of medicines or ingredients for skin-care products.

Floristic reports have various purposes: they can provide a baseline study of land which is
expected to experience change through mining operations, removal of alien species, or
construction; they can be used to guide the management of conservation areas; and often they
are for educational purposes, contributing to field-guides and public information services.
The wide range of their applications offers the opportunity to express the results in diverse
ways, rather than adhering to a formulaic style of report. My experience of applying the
Goethean method to the study of water-lilies has given me the confidence to create a more
artistic and richer account of the flora, instead of reducing it to its component parts. | hope to

practise this with a project I’ve had in mind for some time: a holistic study of Bovu Island.

7 http://www.britishmuseum.org/pdf/3665 botd schools teachers.pdf
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Traditional ecological knowledge is the second strand. As I mentioned earlier, | have tried to
foster a more intimate relationship with nature by learning about indigenous knowledge.
Through my Goethean study of the water-lily, however, a significant shift has occurred in my
attitude to this work. I have been empowered to learn directly from plants, without any
intermediary. This does not mean that | will abandon my studies of traditional uses of plants.
On the contrary, | feel encouraged to continue to learn from the local herbalists, while
developing my intuitive perception through the practice of Goethe’s phenomenological
method. | now trust my direct experience of the world to guide me to a deeper understanding,
both of indigenous ways of knowing and of the plants themselves. In particular, I would like
to investigate whole-plant recognition, as described in ‘Wholeness’, as a method for

enhancing the production of effective herbal remedies.

The third strand is the sustainable commercial harvesting of wild plants. Over several years, |
have carried out resource assessments on behalf of a Zambian company which exports raw
plant materials from rural Zambia to Europe. Examples of these are the oil from Mungongo
seeds - the tree is Schinziophyton rautanenii - and tubers of Seto, or Harpagophytum zeyheri,
a perennial herbaceous plant known as ‘devil’s claw’ because of the grapple-like hooks on its
woody fruits. Mungongo oil has sunscreen and emollient properties and is added to face-
creams; devil’s claw tubers contain several compounds which are proven to have anti-

inflammatory and analgesic properties and are used to treat arthritic conditions.

My role has been to find out how much of the resource is readily available; to estimate an
annual take-off which could be sustainable; to design practices which mitigate the effects of
extraction; and to recommend monitoring procedures for assessing the impact of commercial

levels of harvesting on the resources.

In the paragraph above, I deliberately used the terminology of ‘biotrade’, to show how the
plants are not treated as living beings, but more as mineral resources to be mined. This is not
to say that the people involved in the Zambian trade are unfeeling or unethical. On the
contrary: | find them to be genuinely concerned about the environmental and social
consequences of purchasing plant seeds and tubers, and they negotiate a fair price with local

harvesters, within the framework of international trade.

I am in an ethical dilemma, however. On the one hand, there is a growing demand for

effective plant-based medicines to relieve the pain of arthritis and related inflammatory
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conditions; it seems ethical to facilitate the supply of devil’s claw to those in need, and to
play a role in reducing the impact on the environment and sustaining the plant populations.
On the other hand, the demand in Europe is exacerbating the painful illegal trade in devil’s
claw. In Namibia, due to decades of unsustainable harvesting, devil’s claw plants are not
supplying enough to meet the increasing demand, so traders are purchasing the tubers
illegally at shockingly low prices in neighbouring Zambia and marketing them as Namibian
devil’s claw. The lack of legislation in Zambia for the protection of non-timber plant
products, and the financial poverty of the rural harvesters, are stimulating the uncontrolled
exploitation of the plants and the people.

Before practising Goethean science, |1 would have focused on certain issues: sustainable
harvesting to ensure continued supplies; the impact of harvesting techniques on the
landscape; the effectiveness of raw plant medicines as opposed to processed ones; and the
role of the local harvester in the trade. Now, however, I am much more concerned to speak on

behalf of the plants, and to consider their ethical treatment.

When | arrived in Zambia in April, before starting my dissertation, | made two field trips to
carry out ‘resource assessments’ on devil’s claw populations on behalf of the biotrade
company. The practical aspects of this work included counting the number of devil’s claw
plants in sample plots, and excavating several plants to see the size and extent of their
tuberous growths. During one particular excavation, which I carried out alone, | sat next to
the plant and studied it using the Goethean approach, moving through the stages as described

in my water-lily study.
The message | heard from the plant was clear:

| am tough and adaptable, resourceful and resilient, 1 have lived in the desert for a
long time and | can survive through drought and fire, but I may not be able to
withstand this onslaught. You give me no time to replenish my stores, which reduces
my ability to cope with the long dry season, so within a few years | will be unable to
survive like this. Instead, I will rely on my seeds to carry me into the future, until I am

left in peace.

This makes it difficult for me to continue with assessments of ‘sustainable harvesting’ in the

conventional way, and | would like to abandon this area of work. However, a voice inside me
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says that perhaps there’s a way of incorporating the ethical treatment of plants within a
biotrade framework. Perhaps, as a first step, | could include in my reports a separate section

where I represent the plant’s point of view. This is my ‘riddle’, as Craig Holdrege calls it:

Finding the fertile idea is at once a completion of a process and the beginning of a
new one. As an end, it brings us full circle to a more conscious glimpse of the being -
the riddle - that formed the starting point of the investigation. As a beginning, it is the

soil for further work and vital new insights.*®

| may decide to change direction and set my compass north. There is fertile soil in Scotland,
where | have been invited to write a field-guide to the flowers of the Hebrides. For this, |
would like to design an identification key which would lead the inquirer off the linear path
and into the complex undergrowth of whole-plant recognition.

In the meantime, I have submitted a proposal to make a presentation on Goethe’s way of
science at the Congress of the International Society of Ethnobiology, which will be held in
Bhutan in June next year. My title is ‘Whole Plant, Whole Person’, and I have chosen to
submit it in the category, ‘Mindfulness, Ethics and Mental Ecology’. My objectives are: to
express why we need a holistic approach to ecosystem research; to offer Goethe’s way of
science as a holistic methodology; to describe the Goethean method, using my case-study of
the water-lily to illustrate the stages; to show how Goethe’s way of seeing is complementary
to mainstream scientific methodology; and to offer the practice of Goethean science as a way

of fostering a mindful and ethical relationship with nature.

My personal experience of increased mindfulness came during my Goethean study, after
sitting with the water-lily for many hours. | became aware of a shift in my focus, of an
experience of heart and mind opening, and a deep sense of gratitude for being able to know
this plant. My attitude towards the water-lily was grounded in respect and care for its well-

being.

Referring to the role of ‘exact sensorial imagination’ in fostering an ethical approach to

nature, Bortoft writes,

%8 Holdrege, C. (2005), p.51
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Experiments with guided imagination indicate that a frequent result is the extension of
feelings, whereby the student experiences a deeper, more direct contact with the

phenomenon imagined.

Aldo Leopold understood this when he wrote, “We can be ethical only in relation to

something we can feel, understand, love, or otherwise have faith in”.%

Learning from the Water-Lily

Find a place to put down roots; there are many sheltered spots out of the main current.
Grow, when you feel supported.

Be fluid and flexible, but hold your ground.

Let your light shine forth in your time of flowering.

Share the seeds of your ideas.

Rest when your work is done.

* Bortoft, H. (1996). Kindle version, Loc 521
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APPENDIX

Figure 1. Map of Bovu Island in the Zambezi River, GPS coordinates 17° 51' S, 25° 31' E.

Figure 13. Photographs of Nymphaea nouchali var. caerulea taken in 2010 for ‘Black Lechwe’.
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Figure 15. Additional photographs of the blue water-lily
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